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SOMNOs is well tolerated even by the older patient 


SOMNOS induces quiet, restful sleep — without 
after-effects. SOMNOS contains only chloral hy- 
drate —“an effective somnifacient which merits 
wider use.” 


Within an hour of taking SoMNos, your pa- 
tient usually will be asleep. It will be a quiet, rest- 
ful sleep, from which he will awaken ‘refreshed 
— without unpleasant after-effects. 


When necessary, the person who has taken 


SOMNOS may be awakened easily. SOMNOS 1s es- 
pecially valuable for the insomnia of the elderly,* 
as well as for cardiac and psychiatric patients.” 
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A Technique for Hypophysectomy 


DONALD B. FRESHWATER, M.D., BENJAMIN L. CRUE, M.D., 
C. HUNTER SHELDEN, M.D., and ROBERT H. PUDENZ, M.D., Pasadena 


INDIVIDUAL NEOPLASTIC CELLS are no longer consid- 
ered autonomous multiplying units under no control 
of the host. In recent years much investigation has 
been done as to the relationship of various kinds 
of tumors to the secretions of the endocrine glands.’ 
The clinical application of the results of that in- 
vestigation to human cancer received impetus from 
the work of Huggins in metastatic prostatic carci- 
noma. There are other malignant tumors that may 
respond to various hormones to some degree. 
Among them is mammary carcinoma. 

Breast cancer makes up approximately ten per 
cent of all malignant lesions in women, and only 
about half of them are cured by mastectomy. Hence 
many patients die each year of this disease. 

The administration of either testosterone or stil- 
bestrol and the performance of oophorectomy have 
been tried long enough so that it is now known that 
while this method may work well for a time in 
certain cases, it is only a means of palliation. Bi- 
lateral adrenalectomy has been tried but apparently 
has been successful, even temporarily, in only a 
minority of cases. Recently hypophysectomy has 
been suggested. Shimkin in 1952 reported a case of 
malignant melanoma in which an attempt at total 
hypophysectomy was made.‘ In 1953 Olivecrona 
presented a series of 26 hypophysectomies, of which 
12 were done in patients with malignant neoplasms.” 
The American literature concerning the effects of 

Presented to the Seventh Annual Conference of the Southern Cali- 
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e The procedure of hypophysectomy may offer 
some hope in metastatic carcinoma of the breast. 
Certainly further clinical trial is indicated. The 
anterior intracranial approach through the sphe- 
noid sinus was used in eight cases. It offers a 
technically easier route by which to perform 
hypophysectomy. The immediate risk of opera- 
tion does not appear to be too great. Caution 
must be urged against delaying this procedure 
until the patient is in a terminal condition. 


hypophysectomy is rapidly growing. It is not known 
for certain whether the effect on the metastatic 
lesions is produced by the involution in the adrenals 
or ovaries after hypophysectomy, or whether by the 
removal of the pituitary gland itself some growth 
hormone needed by the neoplastic cells is stopped 
directly. Regardless of the mode of action, there 
can be no doubt that in some cases there has been 
a definite effect on the metastatic neoplasm. Whether 
this effect will prove to be permanent in some pa- 
tients, or only another means of palliation, remains 
to be seen. 

To the authors there seems no doubt that further 
clinical trials are indicated. But in spite of the sur- 
prising ease of management of patients after re- 
moval of the pituitary, there have been relatively 
few hypophysectomies performed, and usually only 
in the extreme terminal stages of the disease. Be- 
sides the patient’s natural fear of craniotomy, and 
the justified conservatism of the referring physician 
with regard to so new and radical a procedure, 
there appear to be two factors which weigh against 
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hypophysectomy. One is the operative difficulty of 
the procedure, which in many reported instances 
has necessitated abandoning the initial attempt and 
doing a multiple stage operation. The second diff- 
culty is the failure in some instances to obtain 


so 


Figure 1.—Prone, face-forward position for 
hypophysectomy. 


complete removal of the gland, which at present is 
felt to mean, in all probability, a clinical failure 
of neoplastic regression as well. In an attempt to 
overcome these difficulties, the technique of hypo 
physectomy herein described was devised. It at. 
tempts to combine the advantages of an intracrania! 
approach with the older trans-sphenoidal approach 
to the pituitary. The procedure has been used in 
only eight cases and the longest period of observa 
tion at the time this report was prepared was only 
ten months, but the ease with which all but one oi 
these operations was performed justifies this pre- 
liminary report. 


TECHNIQUE OF HYPOPHYSECTOMY 


The patient is operated on in the prone, face 
forward position® used successfully in operations 
for tumors in the chiasmal region for over ten years 
(Figure 1). The approach is made through the left 
frontal region. This may be through either a free 
bone flap as depicted (Figure 2) or through a 
trephine opening as was done in the last three cases 
in the present series. The opening is made as low 


Figure 2.—Left transfrontal approach to the hypophysis. After section of the stalk, the sphenoid sinus is opened from 
above. 
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Figure 3.—The first drawing shows the approach as it would appear on lateral view. The dura is opened and the gland 
removed. 


and as near the midline as possible. In most patients 
the frontal sinus will be entered. The mucosa is 
stripped off and folded inward and Gelfoam soaked 
in penicillin is placed on top. The skull opening is 
made as near the sagittal sinus as possible to facili- 
tate viewing behind the left optic nerve when re- 
moving the gland. In one case bifrontal trephine 
openings were made, and in one case a midline 
trephination was done with ligation of the lower 
end of the sagittal sinus and transsection of the 
falx. However, the improved exposure obtained was 
not considered important enough to justify retrac- 
tion on both frontal lobes in future cases. Inspec- 
tion behind the left optic nerve is now done with 
a dental mirror. 

The dura is stripped off the floor of the left 
anterior fossa and then opened posteriorly. The 
procedure cannot be done entirely extradurally be- 
cause of risk of damage to the optic nerve in the 
process of stripping the dura off the optic canal 
entrance. To work entirely extradurally within this 
limitation would so limit the exposure that the 
original Cushing transnasal trans-sphenoid approach 
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would probably give as much room to work—hardly 
sufficient to extirpate the entire gland and inspect 
for remaining tissue. 

Hence this becomes a transdural approach. The 
pituitary stalk is clipped and sectioned. After a 
small dural flap is turned, the sphenoid sinus is 
entered from above (Figure 3). The mucosa can 
usually be kept intact and packed down. The anterior 
wall of the sella is rongeured away and the dura 
opened. Although the pituitary capsule is usually 
described as being fused with the dura, there is a 
good plane of cleavage except at both lateral poles 
where the lateral dura is the medial wall of the 
cavernous sinus. However, the intact gland can be 
teased out with a minimum of bleeding. The cavity 
is inspected and scraped, and then cotton pledgets 
soaked in Zenker’s solution are packed in briefly. 
These are removed, the wound is irrigated well, 
then the brain is allowed to fall back down on the 
dura, which is not sutured. 


COMPLICATIONS 
In the first case in which the operation was per- 
formed, the sphenoid sinus was not packed, and 
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the dural flap was not replaced. Postoperatively the 
patient had cerebrospinal fluid rhinorrhea for ap- 
proximately three weeks, which ceased spontane- 
ously and did not recur. 

In two cases there was considerable venous bleed- 
ing from the cavernous sinus upon removal of the 
lateral portion of the gland. With the use of con- 
trolled hypotension and a short period of packing, 
the hemorrhage was easily controlled. ' 

In the seventh and most technically difficult case, 
a midline trephination was used. A tear in the sagit- 
tal sinus caused considerable hemorrhage. After a 
difficult approach through an unusually shallow 
sphenoid sinus, further hemorrhage was encoun- 
tered upon removal of the gland. The patient had 
a period of shock and the blood pressure could not 
be recorded. Postoperatively the patient had mental 
slowness and spastic paresis of the left arm. 

Postoperatively all patients tested were found to 
have anosmia. 

On theoretical grounds it might be expected that 
any procedure which opens into the frontal and 
sphenoid sinuses, and above which the dura is left 
open, sooner or later should lead to the complica- 
tion of meningitis or abscess. It can only be stated 
that none of the patients who have had the operation 
so far has had any postoperative infection or even 
significant fever. 

One patient, the last one operated upon, had 
diabetes insipitus postoperatively, severe enough 


to require posterior pituitary extract insufflation. 
Whether this indicated incomplete hypophysectomy 
or merely damage to the hypothalamus remains to 
be seen. 


IMMEDIATE RESULTS 


This preliminary report is presented only to 
illustrate technique. No mention of preoperative or 
postoperative care will be made. It is still too early 
to make any statements regarding long term results. 
However, a few remarks are indicated regarding 
the immediate postoperative condition of the first 
eight patients. One patient was poorly chosen for 
the operation. The tumor, ovarian carcinoma, did 
not respond to hypophysectomy. Ascites increased 
and the patient died at home two months postoper- 
atively from extension of malignant disease. Autopsy 
was not done. 

The other seven patients all had mammary carci- 
noma treated by mastectomy with subsequent meta- 
stasis. Two patients died postoperatively, both with 
intracranial metastasis unsuspected preoperatively. 
One of the patients who died was a woman with 
known metastasis for four years; the bones were 
riddled with metastatic lesions, and numerous 
pathological fractures had occurred. X-ray therapy, 
testosterone and oophorectomy had been used. At 
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the time of operation the patient was in a terminal 
state but her sensorium was clear. Postoperatively, 
she was awake but signs of increased intracrania! 
pressure soon appeared and death occurred on the 
sixth postoperative day. The second death occurred 
six weeks postoperatively, apparently from progres 
sive increased intracranial pressure. At postmortem 
examination a solitary metastatic lesion located i: 
the midcerebellum and pressing on the upper pon 
was noted. In neither of these cases could any re 
maining pituitary tissue be seen grossly. Section 
of the sella were made in both cases and in on 
there was remaining pituitary which appeare 
microscopically to be composed of minute frag 
ments free in the clot lining the inside wall of th: 
sella. At the time of this report, the other fiv 
patients were alive from ten months to two week 
postoperatively. 


The first two cases are reported briefly herewit! 
as examples of good short term results which en 
courage continuance of this investigation.* 


CasE 1. The patient was a 47-year-old whit 
woman who had left radical mastectomy in 195] 
for carcinoma. In September 1953 the patient began 
to complain of severe back pain. In December 1953 
she was referred to the Tumor Board of the Hunt- 
ington Memorial Hospital. A diagnosis was made 
of widespread bony metastases on the basis of 
roentgenogram findings. Testosterone and x-ray 
therapy were administered. Pain slowly subsided 
and the patient was asymptomatic until April 1954. 
She was admitted to the hospital on May 23, 1954, 
complaining of severe neck pain with radiation 
down both arms, pain in the rib cage with breath- 
ing, and pain in the low back. There was no evi- 
dence of recurrence locally and no enlargement of 
axillary lymph nodes. X-ray films of the cervical 
spine showed almost complete collapse of the third 
vertebra. 

Hypophysectomy was performed on May 28, 
1954. Following craniotomy the only complication 
was transient spinal fluid rhinorrhea. 

The patient was returned to her home on June 
12. The only medication was salt, 1 gm. four times 
daily, cortisone 12.5 mg. twice daily, and desiccated 
thyroid, 32 mg. twice daily, all by mouth. She re- 
ceived no further testosterone and no corticotropin 
(ACTH) or desoxycorticosterone. Because of rapid 
gain in weight the amount of desiccated thyroid 
was later increased to 0.13 gm. a day. 

At the time of this report the patient was con- 
tinuing to do well, with no further radicular pain 
in the neck and no thoracic or lumbar pain. The 
cervical vertebral lesion was observed closely by 
serial x-ray films. No further bone destruction was 
seen and the latest films suggested beginning re- 
calcification in the involved area. 

*The care of both these patients in the Huntington Memorial 


Hospital was made possible by the Tumor Clinic Auxiliary to whom 
the thanks of the authors are due. 
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Figure 4.—Left, Preoperative x-ray film of chest (Case 2). Right, Five months after operation. 


Case 2. A 49-year-old white woman had radical 
mastectomy on July 3, 1947, for Grade III scirrhous 
adenocarcinoma of the right breast. Axillary lymph 
node metastases were proven April 14, 1953. Mul- 
tiple generalized subcutaneous nodules developed, 
as well as recurrence in the mastectomy scar. Bi- 
lateral pleural effusions began (Figure 4). X-ray 
therapy and testosterone were administered and 
there was some subjective temporary improvement. 

The Tumor Board of the Huntington Memorial 
Hospital referred the patient to the neurosurgical 
department as a possible candidate for hypophys- 
ectomy. At the time of hospital admission, the patient 
weighed 87 pounds and weekly thoracentesis was 
necessary. She was extremely dyspneic. Prior to 
operation, bilateral thoracentesis was done and 
1,600 cc. of fluid was removed. Examined by the 
Papanicolaou method it was observed to contain 
malignant cells. 

On June 17, 1954, hypophysectomy was per- 
formed. On June 25, 1954, biopsy of a subcutaneous 
nodule revealed carcinoma. Only half of the nodule 
was excised. The patient did well postoperatively 
and was discharged home under her own care. 
Postoperatively she was given desiccated thyroid 
32 mg. twice daily, cortisone 12.5 mg. twice daily, 
and 1 gm. of salt three times a day, all by mouth. 
She did not receive testosterone, corticotropin or 
desoxycorticosterone. After operation thoracentesis 
was not required. Pleural effusions were greatly 
diminished (Figure 4). The body weight increased 
18 pounds. At the time of this report the patient 
was at home taking care of a teen-age son and had 
no complaints. It should also be noted that the sub- 
cutaneous nodules and the recurrence of lesions in 
the mastectomy scar disappeared. In March 1955 
the scar at the site of the previous subcutaneous 
biopsy was excised. The remaining half of the pre- 
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vious nodule could not be palpated. Histologic study 
failed to reveal any cancer cells. 


COMMENT 


Hypophysectomy in cancer of the breast should 
probably be done only after hormone therapy has 
been tried and is no longer sufficient. It may prove 
that a good previous response to testosterone is 
prognostic of a good result from hypophysectomy. 

Hypophysectomy done in the manner outlined is 
felt to be technically a simpler procedure than bi- 
lateral adrenalectomy. The patients are also appar- 
ently easier to maintain after hypophysectomy than 
after adrenalectomy. 

Theoretically, mammary carcinoma should be in- 
fluenced hormonally to a greater degree in younger 
patients. They also make better surgical candidates 
if operation is done early. If metastasis has already 
progressed too far, then the surgical mortality must 
certainly rise sharply. The two deaths due to intra- 
cranial metastasis in the present series stand as 
warning against prolonged indecision before at- 
tempting hypophysectomy. 


696 East Colorado Street, Pasadena 1. 
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The Heart and Alcohol 


MAURICE ELIASER, JR., M.D., San Francisco, anc 
FRANK J. GIANSIRACUSA, M.D., San Jose 


THE PATHOLOGICAL EFFECTS of chronic alcoholism 
are usually considered primarily to be the result 
of associated nutritional deficiencies.’ Peripheral 
neuritis, pellagra, central nervous system disturb- 
ances and cirrhosis of the liver are the most well 
recognized complications in chronic alcoholics.’ 
The cardiovascular effects of both acute and chronic 
alcoholic intake are often overlooked except for the 
well known entity of beriberi heart disease.® '° 


The results of alcohol ingestion are dependent 
upon several basic pharmacologic principles that 
apply to other drugs. The amount consumed, the 
speed of absorption, the rate of, catabolism and 
excretion in addition to other factors such as the 
nutritional status of the individual are all involved. 
The rate of oxidation of alcohol is directly propor- 
tional to the integrity of hepatic function as well 
as being intimately related to the speed of absorp- 
tion from the gastrointestinal tract. In persons with 
impaired liver function the toxic effects of alcohol 
are increased. This is an important factor in the 
production of degenerative changes in several other 
organs, including the heart. 


When moderate amounts of alcohol are consumed 
there is a quickening of the pulse rate; the rate 
then becomes slower as the dosage is increased, 
owing to a depressant effect in the vasoconstrictor 
centers which causes a lowering of the blood pres- 
sure. In addition a vagal and a direct depressant 
effect on the heart muscle occurs; anoxia induced 
by toxic effects on the respiratory center is also 
involved.* Visceral vasoconstriction with periph- 
eral vasodilatation occurs with moderate dosage 
and the net increase in peripheral resistance is dem- 
onstrable as a rise in mean arterial blood pressure. 
Because the systolic pressure elevation exceeds that 
of the diastolic, the stroke volume output is in- 
creased. Pulmonary arterial pressure and blood 
carbon dioxide tension increase in conjunction with 
a decrease in pulmonary aeration.’* The clinical 
cardiac manifestations of acute alcoholic intake in 
relation to progressively rising blood concentrations 
are: (1) Tachycardia and systemic arterial hyper- 
tension; (2) Cardiac arrhythmias; and (3) Anoxia 
with bradycardia, hypotension and ultimate asystole 


Presented before the Section on General Medicine at the 84th 
Annual Session of the California Medical Association, San Francisco, 
May 1-4, 1955. 
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e The cardiovascular effects of the ingestion of 
ethyl alcohol are determined by the amount con- 
sumed and time factors as well as the nutritional 
status of the individual. 

Acute alcoholism produces various cardiac 
manifestations that are related primarily to the 
concentration of alcohol in the blood. 

Chronic alcoholism is associated with three 
identifiable cardiovascular syndromes that have 
been designated alcoholic myocardosis, nutri- 
tional heart disease and beriberi heart disease. 
Differentiation is indicated because of their 
respective distinguishing diagnostic features and 
prognostic implications. 

The therapeutic effects of alcohol in coronary 
artery disease are apparently attributable to cere- 
bral responses rather than demonstrable increase 
in coronary blood flow. 


which is caused by asphyxia rather than a direct 
myocardial effect. 


Prolonged alcoholism brings about various car- 
diac abnormalities which are related not only to 
the amount and duration of the ingestion but also 
to the associated nutritional habits and hepatic 
status. Three well defined types of heart disease in 
chronic alcoholics have been observed: 


1. Alcoholic myocardosis, which is unrelated to 
vitamin deficiency or liver disease and is character- 
ized by electrocardiographic changes giving evidence 
of abnormal left ventricular repolarization simu- 
lating a so-called “digitalis effect” and/or evidence 
of left ventricular enlargement. These changes were 
present in 57.4 per cent of a group of 94 chronic 
alcoholic persons whose average age was 42 years 
and who had no other manifestations of heart dis- 
ease as observed by clinical or laboratory diagnostic 
methods. These abnormalities were not present in 
electrocardiograms made several days after alcohol 
intake was discontinued.* 


The abnormal cardiographic patterns were con- 
sidered to be the result of the cumulative effects of 
ethanol on cardiac muscle, inasmuch as acute alco- 
holism is not associated with these changes. Aware- 
ness of these electrocardiographic concomitants can 
be of considerable importance in the diagnosis of 
otherwise occult chronic alcoholism. Likewise, rec- 
ognizing the relationship will obviate the misin- 
terpretation of such tracings as being caused by 
digitalis, left ventricular hypertrophy or both. 
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TABLE 1.—Physiologic Effects of Moderate Alcohol Intake 


Increase in pulse rate. 

Increase in mean blood pressure (systolic more than 
diastolic) . 

Peripheral vasodilatation with visceral vasoconstriction 
(net increase in peripheral resistance) . 

Increase in stroke volume output. 

Increase in pulmonary arterial pressure. 

Decrease in pulmonary aeration with rise of blood carbon 
dioxide tension. 


2. Nutritional heart disease which is associated 

ith malnutrition and progressive liver disease was 
escribed in 1950 by Suzman™ and later by Gil- 
inders® following a study of Bantu natives in South 
\frica. Dyspnea, anasarca and peripheral neuritis 
in conjunction with high venous pressure, low pulse 
pressure, cardiac enlargement, hepatic engorgement 
and gallop rhythm were noted clinically in these 
patients. Circulation time was prolonged, kidney 
function was normal and x-ray films of the chest 
showed pulmonary venous engorgement and glob- 
ular shaped cardiac enlargement. Decreased _pul- 
sation was observed fluoroscopically. Electrocardio- 
grams showed left ventricular enlargement in 70 
per cent of patients, right ventricular hypertrophy 
in 5 per cent and right bundle branch block in 10 
per cent; in the remainder there were no predomi- 
nating patterns. 

When adequate diets were given, the cardiac 
manifestations subsided usually within one month 
in the less severe cases. In the seriously affected 
patients the condition progressively worsened and 
resulted in death. Cardiac glycosides were of no 
value in treatment in spite of the apparent low out- 
put type of cardiac failure. Biopsy of specimens 
of liver showed extensive fatty and pigmentary 
cirrhosis in all patients regardless of the outcome 
of the cardiac lesions. In the cases of death from 
cardiac insufficiency there was demonstrable hyper- 
trophy of myocardial muscle fibers and interstitial 
fibrosis without hydropic degeneration. 

3. Beriberi heart disease which has been well 
known since Wenckebach’s description in 1934'® 
is the most severe form of cardiac involvement that 
results from chronic alcoholism. It is characterized 
by anasarca, generalized cardiac enlargement, high- 
output failure with increased pulse pressure, dila- 
tation of peripheral arterioles, tachycardia, rapid 
circulation time, low arteriovenous oxygen differ- 
ence, enlargement of the pulmonary artery and 
electrocardiograms showing low voltage.”»® Cir- 
culatory collapse and sudden death are common 
and the prognosis is generally poor in the alcoholic 
type in spite of excellent care and presumably spe- 
cific therapy. 

The possibility that these three entities represent 
only different degrees of severity of a single path- 
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TABLE 2.—Effects of Excessive Acute Intake of Alcohol 


1. Bradycardia (vagal and direct cardiac depressing effect). 

2. Depression of vasoconstrictor center with hypotension. 

3. Depression of respiratory center, anoxia and secondary 
asystole. 


Excessive chronic intake produces: 
1. Primary myocardial fatty infiltration and degeneration 
with subsequent dilatation. 
2. Secondary manifestations of nutritional alterations (he- 
patic, edema and beriberi). 


TABLE 3.—Clinical Cardiac Manifestations of Alcoholism 


Acute: 
1. Tachycardia and increased blood pressure. 
2. Cardiag arrhythmias. 
3. Anoxia, bradycardia and hypotension. 

Chronic: 
1. Without vitamin deficiency (alcoholic myocardosis) . 
2. With hepatic insufficiency (nutritional heart disease). 
3. Beriberi heart disease. 


ologic process has been considered. However, the 
diagnostic aspects and prognostic implications are 
sufficiently distinctive to warrant their segregation 
for clinical purposes. 

The therapeutic uses of alcohol are primarily 
related to the cerebral effects of the drug, in which 
dosage plays the most important part. Beginning 
with small quantities the responses are, progres- 
sively, sedation, hypnosis, analgesia and ultimately 
anesthesia.’ The beneficial effects of alcohol in 
syncope are attributable to the pharyngeal and 
esophageal irritative reactions resulting in reflex 
stimulation of breathing and production of tachy- 
cardia through local action, and are unrelated to 
absorption. In the treatment of acute pulmonary 
edema 50 per cent ethanol by inhalation has proved 
an effective “wetting agent,” usually used in con- 
junction with oxygen by mask or nasal catheter.’° 
The tonic effects of alcohol are based upon the 
response of increased gastric secretion and motility 
plus the relaxing and fatigue-suppressing cerebral 
effects. In addition the caloric value, approximately 
100 calories per ounce of whiskey, is to be con- 
sidered. 

As a vasodilator ethyl alcohol has been reputed 
to be of value in coronary artery disease’ since 
1772 when Heberden suggested its use in angina 
pectoris. Convincing experimental proof that the 
drug has any visceral vasodilating effects is lack- 
ing.'!:!3 Beneficial peripheral vascular responses 
have been repeatedly demonstrated, but not an effect 
upon cerebral or coronary arterial blood flow. Low 
to moderate concentrations of alcohol in the blood 
have been shown to produce no change in either 
cerebral blood flow or oxygen consumption’ and 
it is for this reason that any beneficial therapeutic 
effects of the drug in cerebrovascular disease must 
be considered more psychic than physiologic. When 
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high blood levels are attained, there is an increase 
in cerebral blood flow with significant deleterious 
fall in oxygen consumption. It has been suggested 
that similar phenomena occur in the myocardium 
in regard to both coronary blood flow and oxygen 
utilization. 

In patients having coronary artery disease the 
moderate use of alcohol as a relaxant because of 
its cerebral effects is acceptable. Excessive dosage 
leading to euphoria with the probability of pro- 
longed or strenuous physical stresses such as dancing 
or demonstration of feats of great strength should 
be avoided. 

As a prophylactic agent for arteriosclerosis there 
is no valid evidence that alcohol is effective. Con- 
trariwise it has not been shown to induce or hasten 
the process of atherosclerosis.’ 


655 Sutter Street, San Francisco 2. 
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ntestinal Obstruction in the Newborn 


OTTO TUSCHKA, M.D., and DEAN HYDE, M.D., Fresno 


‘HE MOST COMMON CAUSE of intestinal obstruction 
1 the newborn is atresia. In a collective review of 
1e subject in 1951, Evans‘ estimated that each year 
000 babies in the United States and 50,000 babies 
n the world are affected with this condition. The 
aost commonly accepted etiologic theory is that 
iuring the fifth to twelfth week of intrauterine life 
he intestinal tract goes through a solid stage for 
1 short period, that vacuoles then appear which 
coalesce and reestablish the lumen, and that an 
arrest in this vacuolization causes the atresia. 


Until recently, obstruction in the newborn was 
almost always fatal. Up until 1950 there were only 
125 successfully treated cases recorded in the lit- 
erature. Recovery is not a rarity today, but the 
mortality from intestinal obstruction remains high. 
Prematurity and associated anomalies are certainly 
the greatest cause of the high mortality, and not 
much can be done about those factors; but delay 
in diagnosis and treatment, which is a considerable 
factor, is subject to correction. Physicians who 
attend infants must constantly keep obstruction in 
mind. 


Vomiting in the first few days of life is not un- 
common, but when there is bile in the vomitus and 
distention of the abdomen, intestinal obstruction 
must be seriously considered among the possible 
causes. 


Newborn babies with complete intestinal obstruc- 
tion will invariably die if not treated within a few 
days. In light of the ease with which perforation 
occurs in ileal atresia, delay of even a few hours 
may make the difference between success and fail- 
ure. Distention may begin in utero, and the authors 
suspect that, in one of the ten cases reported upon 
herein, perforation also occurred in utero, for x-ray 
studies showed calcium in the wall of an abdominal 
abscess (see Figure 1 and Case 7 in Table 1). A 
child swallows air immediately at birth and con- 
tinues to do so as he cries. Normally the stomach 
fills with air almost immediately, the small bowel in 
two to twelve hours and the colon in 18 to 24 hours. 
This is of great importance in confirming the diag- 
nosis of obstruction by x-ray. Usually a plain film 
is all that is necessary to make the diagnosis, since 
the gas pattern is distinctive and often will give a 
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e Any newborn who continues to vomit in the 
first few days of life, particularly if the vomitus 
contains bile and if the abdomen is distended, 
should have immediate investigation because in- 
testinal obstruction in the newborn is a fatal con- 
dition unless promptly recognized and surgically 
corrected. The most common cause of obstruc- 
tion at this age is atresia and the simplest pos- 
sible surgical procedure which adequately cor- 
rects this deformity should be done. It is also 
possible to successfully correct the obstruction 
caused by other congenital deformities such as 
annular pancreas and meconium ileus. 


Although prematurity is a definite factor in the 
outcome, intestinal obstruction in the newborn 
can be corrected with a surprisingly low mor- 
tality. Occasionally unusual methods are needed 
to tide these infants over the critical period of 
postoperative care. 


clue as to the site of obstruction. Radiopaque ma- 
terial should not be introduced by mouth in babies 
with obstruction. A barium enema is more logical, 
for if atresia of the colon is present it can be dem- 
onstrated thereby. This is important since it is 
difficult to expose the colon for its whole length 
at the time of operation. Barium enema also distin- 
guishes the distended small bowel loops from the 
large bowel, which helps in differentiating mal- 
rotation or megacolon. However, the decision as to 
the diagnosis and whether or not to operate usually 
can be made on the basis of history, clinical fea- 
tures and the plain film, and other diagnostic pro- 
cedures only waste time. 

The pediatrician and the surgeon might well 
function as a team in dealing with obstruction in 
a newborn baby. The surgeon can be called when 
the diagnosis is suspected and can help direct the 
diagnostic procedures and the preoperative care. 
As soon as possible a polyethylene tube is tied in 
a vein, preferably in one of the ankles. Children 
with obstruction are invariably dehydrated and 
fluids can be started at once. Necessary determina- 
tions with regard to the blood then can be made 
and blood for transfusion made available. A poly- 
ethylene tube should be passed into the stomach and 
suction started. It is a good idea to put the patient 
in an incubator to prevent heat loss and to facilitate 
oxygen therapy. When the pediatrician and the 
surgeon are satisfied that the child is in the best 
condition attainable in the time permitted, he can 
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Figure 1 (Case 7)—Calcium in wall of abdominal abscess. 


Figure 2 (Case 1)—The “Double Bubble” of duodenai 
obstruction. 


TABLE 1.—Data on Ten Infants with Intestinal Obstruction 





Maturity 





Premature, 3 lb. 12 oz. 
Premature, 3 lb. 4 oz. 
Term twin 

Term, 3 mo. of age 


Atresia of duodenum 


Site of Obstruction 


Duodenum (annular pancreas) 
Duodenum (annular pancreas) None Died 





Result of 


Other Anomalies Operation 


Mongolian idiot Alive 


None Alive 


Malrotation with duodenal obstruction and None Alive 


volvulus of the small bowel 


Term ] Ileal atresia with perforation 
Term ] Multiple jejunal atresia 


Premature, 3 lb. 6 oz. 


Term Atresia ascending colon 


Term I Meconium ileus 
Meconium ileus 


Malrotation; inguinal hernias Alive 
Duodenal diverticulum Alive 


Ileal atresia with perforation None Died 


None Alive 
Cystic fibrosis Alive 
Malrotation Died 


. Premature, 3 lb. 3 oz. ] 


be transferred to the operating room in the incu- 
bator. 

To conserve heat, the authors place a blanket on 
a large flat pudding pan inverted over a warm hot- 
water bottle on the operating table. The child is not 
removed from the incubator until everything is in 
readiness. His arms and legs are wrapped with 
sheet wadding and tied to the table as he is placed 
on the inverted pan. It is of great importance to 
secure an anesthetist who is used to anesthetizing 
infants. Some prefer the drop method of adminis- 
tering ether, others a tight-fitting mask or an intra- 
tracheal tube. Not until fluids or blood for intra- 
venous infusion are flowing satisfactorily is the 
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incision made. The pediatrician should be present 
in the operating room not only to help the anes- 
thetist with the fluids but also to give advice as to 
the condition of the child. 

The magnitude of the operative procedure new- 
born infants can tolerate is astonishing. Since the 
outcome is otherwise fatal, the authors have been 
quite aggressive with operative procedures and 
have sometimes been surprised at the favorable 
outcome. Although some were extremely prema- 
ture, it was possible to get all of the infants in a 
sufficiently good state to withstand operation. 

A generous right paramedian incision was used 
in the cases herein reported upon. No abnormality 
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‘s encountered which could not be satisfactorily 
» posed through this incision. Meticulous hemo- 

sis is important, since blood depletion can occur 
. ite rapidly, After a preliminary survey, it saves 

ich time if all of the intestines are brought out 
to the abdomen. This has not produced shock 
a d it helps immeasurably in ascertaining the cor- 

t diagnosis and carrying out a definitive pro- 

lure. 

[he simplest procedure that will physiologically 

tore bowel continuity is the best. This is usually 
; generous side-to-side anastomosis to circumvent 
a vesia. It is preferable to make an isoperistaltic 
; astomosis, but when the bowel lies more com- 
{ortably in an antiperistaltic position, anastomosis 

that position has been used with no apparent 
iatoward results. The anastomosis used by the 
authors is made over a catheter in the collapsed 
loop, to prevent occlusion as described by Gross.” 
Continuous 0000 chromic catgut on an atraumatic 
needle is used, and it is reinforced with interrupted 
fine black silk. The rest of the intestinal tract, biliary 
passages and diaphragms are quickly examined for 
other anomalies. The abdomen is then closed in 
layers and the child replaced in the incubator and 
returned to his room. 

The pediatrician’s help is invaluable in the post- 
operative care. Suction on the gastric tube is con- 
tinued until peristalsis is heard. In the authors’ 
experience, a polyethylene catheter can be left in 
the stomach continuously for two or three days 
without untoward effect. Appropriate fluids and 
vitamins are given during this period, using a con- 
tinuous drip through the needle that was placed 
in the vein preoperatively. After a few days of 
intravenous feedings, it is well to ascertain the 
chemical factors in the blood so that guesswork is 
eliminated. Appropriate antibiotics are continued 
as long as the possibility of infection exists. When 
feeding is started, it is usually under the direction 
of the pediatrician with the advice of the surgeon. 
Obstruction in the postoperative period must be 
vigilantly watched for and the cause must be ascer- 
tained at the earliest moment. Reoperation is usually 
well tolerated and one should not hesitate to under- 
take even multiple procedures, since the outcome 
is otherwise fatal. One of the patients in the present 
series (Case 6, Table 1) was operated upon three 
times in the first ten days of life and the ultimate 
outcome was success. 

Intestinal obstruction in the newborn may be 
divided into three types: Duodenal, jejunoileal and 
colonic. The cause of duodenal obstruction may be 
atresia, which is usually distal to the ampula of 


Vater, or there may be an associated annular pan- 
creas. This is treated by anastomosis around the 
obstruction as previously described. Duodenal ob- 
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struction not uncommonly is associated with other 
congenital anomalies; probably the most often 
mentioned is mongolian idiocy. There is usually 
moderate distention in the upper abdomen and 
peristaltic waves are usually visible. X-ray films 
show the stomach and a portion of the duodenum 
to be filled with gas—the so-called “double bubble” 
(Figure 2, Case 1). Duodenal obstruction may 
also develop from extrinsic causes, malrotation of 
the colon being the most common. In that condi- 
tion there is an adhesive band from the cecum 
across the duodenum. The duodenum has not ro- 
tated behind the superior mesenteric vessels. It is 
sometimes accompanied by a volvulus of the 
small bowel because of an abnormal attachment 
of its mesentery. This type of obstruction is often 
intermittent or incomplete and, although present 
at birth, may not be recognized as a true obstruc- 
tion for several months or even years. For treat- 
ment, the Ladd operation, which has become quite 
well known, is highly successful. 

The jejunoileal obstructions which are most 
commonly seen in the newborn are atresias, meco- 
nium ileus being less common. The mortality rate 
from atresia of the ileum is much higher than from 
atresia of the duodenum, owing to the greater in- 
cidence of early perforation. Since the bowel con- 
tents are sterile for the first 24 to 48 hours after 
birth, perforation may not be so grave an event 
as it once was considered, but it does cause a 
chemical peritonitis, which adds to the gravity of 
an already serious situation. 

Meconium ileus was first described by Land- 
steiner in 1905. Not until 1942 was there a report 
of a case in which a patient with severe obstruction 
from this cause survived. The condition involves 
a pancreatic cystic fibrosis with deficiency of pan- 
creatic secretions. The abnormal meconium is pres- 
ent because of the lack of secretions to digest it. 
The degree of obstruction varies from a small 
meconium plug which passes spontaneously, to 
complete obstruction of the small bowel. There is 
hypertrophy and dilatation of the small bowel, which 
is filled with sticky, tenacious meconium and the 
distal ileum may be filled with firm gray concre- 
tions. Occasionally these concretions can be re- 
moved through an ileotomy and the proximal bowel 
washed out. In some cases resection of the involved 
ileum or an ileostomy is the best treatment. Many 
solutions have been used for irrigation of the in- 
spissated meconium but none has been very suc- 
cessful. 

Atresia of the colon is much less frequent than 
of the small bowel. In 1954 Wilson* reported the 
seventh case in which a patient survived operation 
for colon atresia and only one of those surviving 
had atresia in the proximal colon. In the one case 
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reported in the present series anastomosis circum- 
venting the atresia was successful and resection was 
not necessary. 

One problem which is being mentioned with in- 
creasing frequency is that of the nonfunctioning 
anastomosis. A typical case is one in which an 
obstruction of the small bowel is observed at oper- 
ation to have a greatly dilated small bowel proximal 
to the obstruction. The obstruction is corrected by 
an adequate anastomosis, often accompanied by 
resection of a portion of the distended bowel. The 
anastomosis does not function; reoperation is car- 
ried out and either more of the distended bowel 
is resected or the anastomosis is changed from a 
side-to-side to an end-to-side or an end-to-end. The 
anastomosis still does not function and the child 
finally dies. At autopsy the anastomosis appears 
perfectly adequate but the proximal bowel remains 
distended and the distal bowel remains small. It is 
the authors’ belief that the reason for this situation 
is that the distended bowel has not been decom- 
pressed for a sufficient period of time to allow it 
to regain its tone. It is felt that two things are 
necessary to correct the situation. First, the proxi- 
mal bowel must be kept decompressed and, sec- 
ondly, at the same time, the child must be fed so 
that his nutritional state can be well maintained. 
In Case 6 (Table 1) these requirements were satis- 
fied. In that case the obstruction was in the distal 
jejunum, and maintaining adequate decompression 
with a nasogastric tube was almost impossible. 
Possibly a plastic intestinal tube with a mercury 
bag, as described by Sugarman and Swenson,’ could 
be used, although esophageal ulceration is a real 
danger in infants if the tube is left in place for any 

length of time. Over the past 20 years surgeons 
have gotten away from placing a tube directly into 
the bowel and bringing it out through the abdom- 
inal wall, except perhaps in the case of cecostomy. 
By using two such tubes, one in the proximal dis- 
tended bowel for decompression and one in the 
distal collapsed bowel for feeding the material 
sucked from the proximal bowel, the requirements 
as previously described are satisfied (Figure 3). 
The method circumvents the anastomosis and main- 
tains the nutrition without loss of essential intes- 
tinal contents and at the same time decompresses 
the proximal loop. It is believed that the child in 
Case 6 was in just such a situation and was un- 
doubtedly saved by the procedure. A more detailed 
presentation of the case follows: 

The patient (Case 6, Table 1), a Negro boy, was 
born at term. He was first seen by the authors 60 
hours after birth. He had been vomiting since birth 
and the vomitus contained bile. There had been 
no bowel movements. Examination showed dehy- 
dration, abdominal distention and visible peristaltic 
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Figure 3 (Case 6)—Method of by-passing a nonfunctio 
ing anastomosis. 


Nl 


Figure 4 (Case 6)—Eighteen months following operation. 


rushes. Upon x-ray examination several loops of 
small bowel were seen to be greatly distended. At 
operation two areas of atresia were found in the 
distal jejunum about six inches apart. The two 
points of atresia were used to do a side-to-side 
anastomosis, in order to avoid a blind loop. Ther: 
was also a large duodenal diverticulum. It was 
necessary to reopen the abdomen four days later 
because of the persistence of obstruction. Ther: 
was no cause found for the obstruction and it wa: 
thought to be functional. The blind loop was re 
sected along with a portion of the greatly distende: 
proximal bowel. The end of the distended loop wa 
anastomosed to the side of the collapsed loop. Thre 
days later it was again necessary to open the ab 
domen because of continued obstruction. Thi 
obstruction was still at the point of anastomosis 
There was not enough edema to cause obstruction 
since the opening seemed adequate. Dilatation o 
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the obstructed loop was thought to have produced 
a ‘unctional decompensation of the smooth muscle. 

Since the child’s condition was becoming critical 
from recurrent obstructions, it was felt that some- 
thing other than another anastomosis should be 
“tempted. A jejunostomy would, of course, have 


a 
been fatal and it seemed difficult to decompress the 
distended loop through a nasogastric tube. A No. 10 
cetheter was therefore passed down the collapsed 
bowel and brought out through a stab wound. A 
\itzel catheter was placed in the distended proxi- 
mal bowel and brought out through a stab wound 

“igure 3). The latter catheter was placed on suc- 
tion with a trap bottle. The trapped material was 

placed into the distal collapsed bowel through the 
i catheter. The child did surprisingly well. He 
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was maintained by mouth feedings with only 
occasional intravenous feedings. Bowel movements 
seemed to be normal. The catheters were removed 
on the 14th day and the anastomosis functioned 
thereafter. He did well thereafter, although he had 
a small incisional hernia (Figure 4). 

1759 Fulton Street, Fresno. 
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Antibiotic-Resistant Staphylococcus Infections 


C. HENRY KEMPE, M.D., San Francisco 


STAPHYLOCOCCAL INFECTIONS are rapidly assuming 
major importance in the practice of medicine in 
hospitals and may soon become of concern to 
physicians in the fields of public health and com- 
munity practice as well. At present, most strains 
of hemolytic staphylococci isolated from hospital- 
ized patients in metropolitan centers, and from the 
physicians and nurses ministering to them, are re- 
sistant to penicillin and to so-called broad spectrum 
antibiotics. 


The problem of antibiotic-resistant staphylococci 
is at least three-fold: 


1. Patients acquire an illness due to antibiotic- 
resistant staphylococcus in the course of their hos- 
pital stay for an entirely different medical or surgi- 
cal complaint from that of entry. 


2. (As pointed out by Finland*), an increasing 
number of patients with serious infections presum- 
ably due to an antibiotic-sensitive organism show 
temporary improvement under specifically directed 
antibiotic therapy, then later incur staphylococcal 
superinfectious infections which are resistant to the 
antibiotics originally used. In this situation, staphy- 
lococci are the remaining opportunists causing 
disease in circumstances where antibiotics have 
temporarily wiped out virtually all other bacteria 

‘in the patient. This phenomenon has been observed 
recently by the author in patients who required 
preoperative bowel sterilization and in children 
who had received broad spectrum antibiotics for 
fairly trivial respiratory infections, most probably 
viral and not bacterial in nature. One clinical pic- 
ture of superinfection is dysentery with cramps 
and explosive discharge of stools, profound toxemia, 
and the presence (in a smear of the diarrheic stool) 
of a predominance of cocci rather than the nor- 
mally predominant rods. Switching to a different 
broad spectrum antibiotic is a common error and, 
possibly, a fatal one. Prompt treatment with paren- 
teral administration of fluids and of chlorampheni- 
col and erythromycin is indicated. It is also well 
to use large amounts of penicillin until evidence is 
conclusively obtained that the organism is penicillin- 
resistant. Other organisms such as Pseudomonas, 
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e Strains of antibiotic-resistant staphylococci that 
develop in a hospital are becoming increasingly 
important as a cause of untoward complications 
of hospitalization. 


The hospital environment and hospital per- 
sonnel present the chief reservoir of antibiotic- 
resistant strains; and they, as well as patients 
discharged after hospital stay, may represent 
the greatest source of antibiotic-resistant strains 
found in the community at large. 


Cross infection appears to be thwarted by rigid 
adherence to antiseptic techniques. 


Enterococcus, Proteus and Monilia may become 
pathogens when the normal ecologic balance o! 
flora in a patient is radically altered by antibioti» 
therapy. 

3. The range of antibiotics to which hospital 
strains of staphylococci acquire resistance has in- 
creased to include penicillin, streptomycin, and the 
tetracycline preparations. Many strains of staphylo- 
cocci have already become resistant to erythro- 
mycin and chloramphenicol as well. 

It is likely that resistant staphylococcal strains 
originate in the first instance by selective passage 
through patients who have been treated with these 
antibiotics; and for this reason the pattern of re- 
sistance of the staphylococcus presumably varies 
with the frequency with which certain antibiotics 
are used in particular hospitals. 

It would be of considerable interest to know 
what might occur in the community at large when 
the use of one antibiotic is completely deleted and 
another substituted. In the sense that a hospital 
community might reflect such a situation, Lepper 
and Dowling’ provided a practical experiment by 
discontinuing the use of penicillin entirely in a 
hospital for a period of five months. When the ex- 
periment was begun, 50 per cent of the staphylo- 
coccal strains isolated from patients and hospita' 
personnel were penicillin-resistant. The investiga 
tors substituted erythromycin which, at that time. 
appeared to be a highly effective agent against al! 
strains isolated. The number of penicillin-resistan 
staphylococcus strains isolated from patients an‘ 
hospital personnel dropped from 50 to 35 per cen’ 
when penicillin was not in use in the hospital while 
the number of penicillin-resistant strains rose t 
83 per cent following its subsequent use in the nex 


CALIFORNIA MEDICINE 





f.ur months (Table 1). When erythromycin was 
fi:st used, no strains were erythromycin-resistant. 
A: the end of five months, 70 per cent of the strains 
isolated were erythromycin-resistant. On discontin- 
u nce of erythromycin, this number dropped to 28 
per cent. 

This experiment clearly shows that the develop- 
» mt of bacterial strains resistant to one antibiotic 
»etty well depends on the frequency of its use in 
: y given population. 

In a study by the author of 100 pathogenic 
sicains isolated at the University of California 

-ospital® in a one-year period, the distribution of 
antibiotic-resistant strains was as shown in Table 2. 

Most strains isolated were resistant to the most 
commonly used antibiotics and 30 per cent of the 
strains were erythromycin-resistant, while only 11 
per cent were chloramphenicol-resistant. Most im- 
portant, chloramphenicol has shown a striking in- 
crease in effectiveness; few strains isolated by the 
author are now resistant to this agent. This improve- 
ment in the situation as regards chloramphenicol 
coincided exactly with the pronounced decrease in 
its use in the preceding three years. 

Attention has rightly become focused on the 
hospital as a chief harborer of antibiotic-resistant 
staphylococci. These organisms, which in the past 
have had experience with all the antibiotics now 
being used, appear to thrive in the hospital atmos- 
phere — on the walls, in the dust, in the naso- 
pharynx of the permanent personnel, the physicians, 
nurses and ward attendants. The hospital strains 
are to be found in student nurses soon after they 
enter this hospital environment and, in the author’s 
experience, many hospital patients, regardless of 
the reason for hospitalization, also quickly become 
hosts. 

Phage typing has made it possible to trace—from 
the hospital environment and from the hospital 
personnel to the hospitalized patients—pathogenic 
staphylococci resistant to antibiotics. It has been 
observed repeatedly that antibiotic-resistant staphy- 
lococci with a given phage pattern found previously 
in the nasopharynx of hospital personnel and in 
the hospital air environment could completely re- 
place the patient’s own nonpathogenic and non- 
resistant flora during antibiotic therapy, in the 
course of a hospital stay. The importance of this 
“cross infection-replacement” phenomenon is great 
and it has many implications in hospital medicine 
and in public health. 

Many observers: *: 5:11:12 have expressed belief 
that penicillin-resistant staphylococci in hospitals 
are the source of inadvertent hospital infections 
and that this is largely a hospital problem. 

In addition to the hospital environment and the 
nasopharynx and skin of hospital personnel, addi- 
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TABLE 1.—Rate of Development of Resistant Staphylococcal 
Strain in Patients and Personnel of a Hospital 
(Study of Lepper and co-workers’) 


Resistant to 


Erythromycin Penicillin 


Month (Per Cent) (Per Cent) 


Use of penicillin stopped and erythro- 
mycin started 


Use of erythromycin stopped and use 
of penicillin resumed: 


TABLE 2.—Pathogenic Strains H. Staph. Aureus Isolated at 
University of California Hospital, January to June, 1954 


Per Cent of Strains Not 
Inhibited in Vitro by Large 


Antibioties Amounts of Antibiotics 


Terra-Aureo-Achromycin 87 
Bacitracin 82 
Penicillin 80 
Streptomycin 78 
Neomycin 54 
Erythromycin 30 
Chloramphenicol 11 


tional sources of massive cross infections have been 
noted by the author. On pediatric wards these in- 
clude patients with infantile eczema who harbor 
and shed massive amounts of penicillin-resistant 
staphylococci and who, in a few minutes’ time, 
heavily and almost permanently contaminate their 
immediate and distant hospital environment. These 
children can be properly labeled “skin dispensers” 
and they constitute a considerable hazard to other 
patients even in physically remote parts of the hos- 
pital. They add, of course, to the carrier state of 
the hospital personnel. 


It must be appreciated that organisms frequently 
show multiple resistance to most, or all, of the 
available antibiotics. Multiple resistance strains 
constitute 70 per cent or more of strains isolated 
from hospitalized patients and about 50 per cent 
of those isolated from hospital personnel. Dukes 
and Dukes* analyzed over 200 strains of staphylo- 
cocci with multiple antibiotic resistance. Their 
evidence suggested that one-half to three-quarters 
of the staphylococcal infections were probably the 
result of cross infection in the hospital environ- 
ment. The newborn baby nursery is another area 
where cross infection occurs as a matter of course 
in newly admitted patients. There is evidence’* that 
newborn babies rapidly become hosts to staphylo- 
cocci. In most series described, 80 to 95 per cent 
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of newborn babies become heavy nasal carriers 
within seven days of birth (although at U. C. 
Hospital, at present, this occurs in less than 40 per 
cent of newborns). 

An analysis of phage types shows that newborns 
do not acquire the staphylococcal flora of their 
mothers but that of the nurses who care for them 
in the nursery. These staphylococci are now virtu- 
ally all penicillin-resistant. 

There is evidence’ that infants retain the staphylo- 
coccal strains so acquired for a period ranging 
from seven months to a year or longer. It is quite 
possible that these babies, in turn, are the source 
of infection to their mothers and, subsequently, to 
the rest of the family. In this way newborn babies 
being discharged from hospitals may constitute a 
source, and serve as dispensers of antibiotic-resist- 
ant staphylococci in the general population. Of 
course, hospital personnel themselves constitute 
such a source, and in studies by the author it has 
been noted that the members of the immediate 
family of physicians and nurses working in a hos- 
pital environment usually carry antibiotic-resistant 
staphylococci in the nasal pharynx. 

Assuming that hospital personnel, newborn in- 
fants and discharged patients all serve as dispensers, 
how far has this dispersal of hospital staphylococci 
gone? Outstanding recent studies by Fusillo and co- 
workers® compared the incidence of antibiotic-resist- 
ant staphylococci among inpatients and outpatients, 
hospital personnel and a nonhospital associated 
group of blood bank donors. Table 3 shows the 
percentage of staphylococci resistant to penicillin 
in each of these four groups. 

Table 4 shows the percentage of staphylococcus 
resistant to the tetracyclines in the four groups, and 
Table 5 shows the percentage of organisms resist- 
ant to several antibiotics. 

As was expected, hospital staff and inpatients 
had the highest proportion of antibiotic-resistant 
strains of staphylococci. 

Although more blood bank donors than hospital 
personnel had a history of having received peni- 
cillin parenterally in the preceding two years, only 
18 per cent harbored penicillin-resistant staphylo- 
cocci as compared with 76 per cent of the hospital 
personnel. It may well be, therefore, that there has 
been very little increase in the number of penicillin- 
resistant organisms in the general population in 
the past ten years. The same results hold for other 
antibiotics. 

It appears that a few pathogenic resistant organ- 
isms survive by selection and become entrenched 
in hospital environments. That cross infection is 
widespread can be substantiated by phage typing. 
In infectious disease wards where precautions are 
greater, cross infections are less common than on 
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TABLE 3.—Per Cent of ehieocest Resistant to Penicillin in 
Each of Four Groups 


Per Cent 


Group Resistan: 


Blood bank donors 


Source 


Hospital staff 


Outpatient 
Inpatient 


TABLE 4.—Per Cent of Staphylococci Resistant to Chlortetra- 
cycline and/or Oxytetracycline in Each of Four Groups 


Per Cen: 


Group Resistan: 


Blood bank donors 
Hospital staff 
IIIS eons ccsucscsdacasusupnadeceeniees Infection 


Inpatient Infection 


TABLE 5.—Per Cent of Organisms Resistant to Penicillin, 
Chliortetracycline, Oxytetracycline and Streptomycin 


Per Cent 
Resistant 


Blood bank donors 


Group 


Hospital staff 


Outpatient . 
Inpatient ; 


wards where precautions do not exist. It is true, 
of course, that massive “skin dispensers” such as 
patients with infantile eczema or infected burns 
are generally kept on an open ward rather than an 
infectious disease ward. There is little point in 
rotating hospital personnel since this problem exists 
throughout the hospital, and the acquisition of 
resistant staphylococci remains a function of the 
availability of the resistant strains in the hospital 
environment. 

Undoubtedly, attention should be directed toward 
more rigid controls of antiseptic technique in the 
care and handling of patients rather than toward 
increased reliance on the availability of antibiotics 
for use when infections do occur. The effectiveness 
of antibiotic therapy in the treatment of staphylo- 
coccal infections is diminishing. In the manage- 
ment of some clinical problems we are virtually 
back to where we were in 1942, as illustrated by 
the fact that we have been unable to save the last 
three patients with subacute bacterial endocarditis 
due to hemolytic staphylococcus aureus who were 
treated at U. C. Hospital, despite the most careful 
and massive therapy with all possible antibiotic 
combinations. 

One principle which has emerged in the therapy 
of individual patients with staphylococcal infections 
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is that use of combinations of antibiotics is vastly 
preferable to treatment with a single agent. The 
eradication of staphylococci in medical therapy 
ssually requires more than two or three days. If, 
owever, erythromycin is used in the therapy of 
in erythromycin-sensitive staphylococcus infection 
nd all organisms are not eliminated within two or 
ree days, the remaining staphylococci will almost 
certainly be highly resistant to erythromycin. How- 
ver, when penicillin is used in conjunction with 
rythromycin from the start, resistant strains will 
not emerge as readily and the therapeutic use of 
rythromycin can thus be extended over several 
veeks, if necessary. 

It appears that the use of chloramphenicol or 
tetracycline with erythromycin similarly retards 
emergence of erythromycin-resistant staphylococcal 
strains. The author has used combinations of peni- 
cillin and tetracycline, or penicillin and chloram- 
phenicol, or chloramphenicol and erythromycin 
with considerable success. The parenteral use of 
bacitracin or neomycin is required when more con- 
ventional antibiotic therapy fails. In children, intra- 
muscular neomycin is well tolerated in doses of 4 
mg. per pound of body weight per day given in 
four divided doses. Intramuscular bacitracin in 
doses of 600 units per pound of body weight per 
day given in three divided doses can be used in 
such instances. While both agents have a certain 
degree of nephrotoxicity, and intramuscular use 
should generally not exceed ten days, a physician 
should not hesitate to use these agents in patients 
with the serious staphylococcal infections. 


There is no question that the problem of staphylo- 
coccal infections requires a carefully planned thera- 
peutic program, which almost invariably involves 
the utilization of the bacteriological laboratory 
for isolation of the pathogen and testing for anti- 
biotic sensitiveness. However, it must be stressed 
that, results of sensitivity tests with single antibi- 
otics notwithstanding, combinations of likely anti- 
biotics should be instituted early in the course of 
therapy. Finally, there are situations in which disk 
tests of sensitivity do not provide adequate infor- 
mation to a physician in the management of thera- 
peutic problems. Here the use of tube sensitivity 
tests, which allow for the testing of two or three 
antibiotics simultaneously, are of considerable 
value. Such tests are now readily available through 
most departments of microbiology of the medical 
schools of this state, and physicians should not 
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hesitate to call for help. It is likely that such sim- 
plified tests* may be utilized by many other hos- 
pital laboratories. 


It is well to add a word of caution regarding 
the use of the words “resistance” and “sensitivity” 
in clinical practice. These are, frankly, relative 
terms. “Resistance” generally means that the usual 
therapeutic doses are unlikely to materially affect 
the survival of the organisms present. On the other 
hand, there are many occasions when the use of 
huge doses of some antibiotic, chiefly penicillin, or 
combinations of antibiotics may lead to recovery 
because of the resultant very high drug levels ob- 
tained or because of antibiotic synergism. 

University of California Hospital, San Francisco 22. 
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Lateral Thoracic Radiographs 


Evaluation of Their Use as a Routine Procedure 
In Roentgen Examination of the Chest 


DENIS C. ADLER, M.D., WALTER L. STILSON, M.D., and 
KITMAN AU, M.D., Los Angeles 


ROENTGEN EXAMINATION of the chest in the lateral 
projection is a generally accepted procedure in 
selected abnormal cases. In evaluating a pathological 
process seen on the postero-anterior film of the chest, 
an additional lateral view is often made to obtain 
added information about the lesion. The need for 
an additional lateral film is also accepted by some 
radiologists in cases in which disease of the lung is 
strongly suspected but no abnormality is visible in 
the postero-anterior film. 


There are certain basic anatomical facts which 
would indicate the value of the lateral film as a 
routine procedure. In the postero-anterior view a 
large portion of the posterior part of the lower lungs 
is hidden by the diaphragm, and on the left side a 
portion of the lung is covered by the heart. The 
mediastinum, spine and retrosternal area are ob- 
scured by superimposition. All these areas are sepa- 
rately visible on a lateral roentgenogram (Figure 1). 

This concept of the value of the lateral view is by 
no means new. In 1928, Brown and Weiss! consid- 
ered that lesions behind the heart that were missed 
on the postero-anterior view would be visible on the 
- lateral view and that even if seen on the postero- 
anterior view the exact location and probable nature 
of a lesion might be better determined by the lateral 
projection. In 1930, Warfield? stated: “Obscure 
pathology in the base of either lung field is best 
studied in the lateral view. . . . Lesions behind the 
heart are practically always missed in the ordinary 
postero-anterior chest film.” Although many inves- 
tigators advocate the lateral roentgenogram as a 
special diagnostic procedure, so far as could be 
determined there is in the English literature no 
evaluation of its routine use. 

In an attempt to make such an evaluation, the 
authors reviewed the films that had been taken in a 
thousand consecutive examinations of the chest. The 
patients were either ambulatory patients observed 
in clinic or patients in the hospital for whom x-ray 
films of the chest were requested. The examinations 
were divided into four classes: (1) Those in which 
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e A thousand cases of consecutive radiographic 
examinations of the chest, consisting of postero- 
anterior and left lateral views, were reviewed. 

In seven cases (0.7 per cent) the lateral view 
revealed clinically significant lesions which were 
not seen on the postero-anterior view. 

In 30 cases (3 per cent) the lateral view dem- 
onstrated clinically significant added information 
permitting more definite diagnosis. 

Addition of the lateral view to the routine 
roentgen study of the chest gives a more thorough 
and complete examination at minimal expense 
and permits a more definite diagnosis in a sig- 
nificant number of cases. 


there were clinically significant findings on the lat- 
eral view that were not seen at all on the postero- 
anterior film, were classified as 3 plus. (2) Those 
in which there was some indication of a lesion on 
postero-anterior film, but in which the lateral gave 
added information of definite clinical significance, 
were classified as 2 plus. (3) Those in which the 
lateral gave added anatomical information which 
was considered of no definite clinical significance 
were classified as 1 plus. (4) Those in which the 
lateral view gave no added information were classi- 
fied as zero. 

Specifically excluded from classification were 
incidental lesions of the chest wall, spine or medi- 
astinum. A lateral film will demonstrate a pathologi- 
cal process of those areas, but since specific examina- 
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Figure 1.—Note that the shaded areas of the lungs would 
be visible only on the lateral view. 
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tions to visualize them would probably be made 
when indicated, these incidental findings were not 
wnsidered in evaluation of the lateral film as a 
;outine procedure. 
In the study it was noted that the appearance of 
‘.e retrosternal anterior costophrenic sinus was 
<tremely variable, which the authors are at present 
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VARIATIONS OF THE 
ANTERIOR COSTO- 
PHRENIC ANGLE 


Figure 2.—The pleural reflection of the anterior cos- 
tophrenic sinus varies greatly in clinically asymptomatic 
individuals. This figure shows a number of representative 
tracings. 


unable to evaluate. Further radiological anatomical 
correlation seems necessary (Figure 2). 


Seven of the thousand cases in the series (0.7 per 
cent) were in the 3 plus group. In three of the 
patients the lesion was obscured on the postero- 
anterior roentgenogram by the diaphragm (Figure 
3). The side of involvement could be determined 
only by clinical evidence. In two other patients the 
heart covered the lesion on the postero-anterior film 
(Figure 4). In one patient the disease was hidden 
by the mediastinum or hilum, and in one a middle 
lobe consolidation was obscured on the postero- 
anterior film by the overlying breast. 


(There were two additional cases in which definite 
radiological changes were seen on the lateral but not 
on the postero-anterior view. These cases are ex- 
cluded from the classification because the histories 
were not available and, therefore, the significance 
of the shadows could not be determined. ) 


Thirty cases (3.0 per cent) were classified in the 
2 plus group. The largest subgroup of these 2 plus 
cases was made up of cases in which a pathological 
process was suspected in the lung bases on the 
postero-anterior radiograph. A lateral view in this 
group served to show in some cases that there was 
no lesion and in other cases to demonstrate the 
lesion conclusively. Hazy shadows at the left base 
in two asymptomatic cases of this group were not 
present on the lateral view, which thereby dimin- 
ished suspicion of a lesion. In a group of nine cases 


Figure 3.—X-ray films of chest of woman 75 years of age. The lateral view shows a collection of fluid posterior to 
the dome of the diaphragm which obviously would not be visible on the postero-anterior view. 
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Figure 4.—X-ray films of chest of boy, aged 10 years. Posterior encapsulation of effusion seen on the lateral view 
only, probably hidden by the heart on the postero-anterior radiograph. 


obi 


Figure 5.—X-ray films of chest of five-day-old boy. The atelectatic nature of the shadow in the right upper lobe is 


seen in the lateral view. 


in which a basal shadow was demonstrated on the 
postero-anterior view, the lateral view showed the 
lesion much more definitely and in some instances 
suggested the nature of the lesion. In this group 
there were five cases of basal pneumonitis, three 
of bronchiectasis and one of pleural thickening. 
The heart partially masked the pathological proc- 
ess in three cases—bronchiectasis in one case and 
pneumonitis in another; and the third case a greatly 
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enlarged heart obscured a small amount of pleura 
effusion. In two of these patients in early life : 
consolidation of the posterior basal segment of the 
left lower lobe was only seen on the postero-anterio 
chest film because of inadvertent overpenetration. 
The authors have found the lateral view helpful i: 
examination of patients with hilar prominence, es 
pecially when it is unilateral. In some of these case: 
a slight rotation of the patient’s chest may accoun 
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Figure 6.—X-ray films of chest of woman 43 years of age. The lung bases obscured in the postero-anterior view by 
the heavy breasts are demonstrated to be clear on the lateral projection. 


for the unilateral prominence resembling broncho- 
genic carcinoma. The lateral view is frequently help- 
ful in the anatomical evaluation of these changes. 
There were five such cases in the present series. 

The rest of the 2 plus group had lesions in various 
areas of the lung. In all of these cases analysis of 
the lateral view permitted a more definite diagnosis, 
principally through the additional anatomical infor- 
mation as to whether the shadows were pulmonary 
or pleural and whether there was any interlobar 
pleural involvement. 

There were two cases of pneumonia resembling 
fluid and one of pneumonia resembling a mediastinal 
mass. Three cases of encapsulated fluid and two of 
atelectasis resembled pneumonia (see Figure 5). In 
all of these the lateral view revealed the true nature 
of the lesion. 

In one patient with pulmonary infarction the 
shadow was seen on the postero-anterior film but the 
characteristic triangular appearance with wide base 
on the interlobar pleura was seen only on the lateral 
view. Likewise, the lateral view demonstrated clearly, 
in a case of achalasia, the shadow of the widened 
esophagus located in the posterior mediastinum. 

Forty-eight cases (4.8 per cent) were classified as 
1 plus. In 35 of them the lateral view gave informa- 
tion on anatomical distribution of the pathological 
process which was not available on the postero- 
anterior view. In most of these cases the disease was 
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pneumonia, in several it was bronchiectasis and in 
a few cases tuberculosis and pleural disease. 


In nine cases in the 1 plus group the lateral view 
demonstrated anatomical information which could 
not be obtained from the postero-anterior film. In 
most of these cases the lesion was thickened pleura. 
In one case of unusual interest the postero-anterior 
film showed calcification in the lower left lung field 
and the lateral view showed it to be actually in the 
breast. A large breast shadow obscured the lung 
base in four cases and the clearness of the lower 
lung as seen on the lateral film gave assurance that 
no underlying pathological process was missed (Fig- 
ure 6). 

The 0.7 per cent of cases classified in the 3 plus 
group may not appear impressive, but it must be 
considered that a pathological process was diagnosed 
in these cases through the addition of a single 
radiograph and without significant added effort or 
expense. This compares rather favorably with the 
yield of other routine diagnostic procedures. 


As to the 2 plus group, which made up 3 per cent 
of the series, it is noteworthy that these patients 
were dismissed from the Department of Radiology 
with a rather complete radiological diagnosis and the 
need of recalling them for additional studies was 
avoided. It must be realized that the expense of 
recalling a patient is considerable and the effort is 
not always successful. 
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In many of the 48 cases (4.8 per cent) in the 1 
plus group the distribution of the lesion was well 
demonstrated on the lateral view. Although knowl- 
edge of such distribution might be of no clinical 
significance in a disease like pneumonia, it would 
definitely be valuable in bronchiectasis. 

In evaluation of the series of 1,000 cases an 
attempt was made to avoid controversial diagnosis. 
In the opinion of some observers, the lateral view 
gives considerable information regarding chronic 
pulmonary emphysema. In recognition of the contro- 
versial nature of such an interpretation, it was 
avoided. 


In considering the value of the routine lateral it 
must be remembered that roentgenographically the 
anatomy of the chest is relatively complex and the 
variations are considerable. To obtain the maximum 
information from a lateral view a thorough knowl- 
edge of these anatomical and pathological variations 
is necessary. The knowledge cannot be obtaine: 
without utilizing the lateral view routinely. 

2010 Wilshire Boulevard, Los Angeles 57. 
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Hyperparathyroidism 


Ordinary Diagnostic Procedures 


ROBERT T. PLUMB, M.D., San Diego 


‘THIS PRESENTATION was prepared chiefly for urolo- 
sists and others who, like the author, have found it 
necessary to review the entire problem of diagnosis 
of hyperparathyroidism. It is believed that with the 
accompanying outline and the short explanations fol- 
lowing, the necessary steps for diagnosing that dis- 
ease can be accomplished. 

It is estimated that in the stone-forming areas, 
around 3 per cent of all persons with stones have 
associated hyperparathyroidism. When the diagnosis 
is made early and treatment is prompt, nearly al- 
ways the patient is cured dramatically. The only 
problem is that all the complications of hyperpara- 
thyroidism are reversible except the permanent renal 
damage caused by calculi. 

An outline of the various examinations and steps 
in diagnosis, and then a fuller discussion of each of 
the items in the outline, follow: 


I. Elevation of serum calcium (normal range: 
9.5 to 10.5 mg. per 100 cc.). 


If above 11.0 mg. per 100 cc., determination 
should be repeated two or three times. 

Specimen should be taken while fasting. No 
special diet beforehand. 


II. Inorganic phosphorus (Normal: 3 to 4 mg. 
per 100 cc.). 


If below 3 mg. per 100 cc., repeat two or three 
times. 


Specimen taken while fasting. No special diet. 


III. Ordinary qualitative Sulkowitz examination. 


Test should be done with specimen of urine 
voided between 7 a.m. and 8 a.m. with 
patient fasting but not on the first urine 
voided in the morning. Result of test should 
be “positive.” 


IV. Serum alkaline phosphatase. 


If elevated is significant (above 12 units by 
King-Armstrong method or above 4 units 
by Bodansky) ; but if normal does not rule 
out hyperparathyroidism. Elevation occurs 
only if bone disease is involved. 


Presented before the Section on Urology at the 84th Annual Session 
of the California Medical Association, San Francisco, May 1-4, 1955. 
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e Step-by-step examination that follows an outline 
of necessary laboratory determinations and roent- 
gen studies helps in the diagnosis of hyperpara- 
thyroidism, a disease that can almost always be 
cured if treatment is carried out in the early stages. 


V. Serum protein determination (Normal: 6.0 to 
8.0 gm. per 100 cc.). 


This should be done (with the patient fasting) 
at the same time that serum calcium and 
phosphorus determinations are done, for 
interpretation. 


. Renal Stone. 


If a stone is available and the analysis shows 
it to be other than calcium phosphate 
or calcium oxalate stones, the disease can 
practically be ruled out. 


. Spinal fluid calcium determination (Normal: 
5 mg. per 100 cc.). 


Of value only if above normal. Content of 
calcium (patient fasting) is not elevated 
in hyperparathyroidism. 


Nonprotein nitrogen. Test used to rule out 
secondary hyperparathyroidism of long stand- 
ing in cases of renal hyperparathyroidism. 


. Kidney-ureter-bladder roentgen examination. 


1. Renal calculi. 
2. Nephrocalcinosis. 


. Skeletal long bone series of x-ray films. 


1. Recklinghausen’s bone disease. 
2. Generalized demineralization. 
3. Soft tissue calcium deposits. 


. Exploration. 


Even if there is only a suggestion of hyper- 
parathyroidism after all the foregoing ex- 
aminations are done, exploration should be 
carried out, for it is so simple and cure is 
so dramatic. 
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XII. Other things that are helpful and may be diag- 


nostic. 


A. X-ray film of chest for abnormal para- 
thyroid glands. 

B. Calcium studies. (Albright showed that if 
calcium intake is restricted to a low level, 
the normal urinary output is cut to a low 
level. With hyperparathyroidism the urin- 
ary excretion will be high, the calcium 
coming from bone.) 


Following are expanded discussions of the items 
in the foregoing outline. 


I. Calcium 


There are many things in which calcium plays an 
important role, as it is a constituent of all animal 
fluids and solid tissues. Some of the most important 
physical processes and conditions in which it is an 
essential are*: The coagulation of blood, formation 
of bone, cardiac rhythmicity, maintenance of normal 
neuromuscular excitability, milk production and 
membrane permeability. 

Two per cent of the body weight and 99 per cent 
of the total skeletal quantity is calcium. The serum 
calcium is usually considered to be 9.5 to 10.5 mg. 
per 100 cc. All or practically all the calcium in the 
blood is contained in the plasma and after clotting 
it is all present in the serum. Of this recorded serum 
level, 45 per cent, or 4 to 5 mg. per 100 cc. of total 
serum calcium is nondiffusible. It is bound to the 
serum proteins, both albumin and globulin, but 
chiefly to the albumin in the proportion of 0.84 mg. 
per cent of protein. The remaining 55 per cent of 
the amount in the serum, or 5 to 6.5 mg. per 100 cc., 
is diffusible and nearly all of the diffusible portion 
is ionized. 

The physiology of absorption and excretion is im- 
portant in the fundamental background. Calcium is 
absorbed only in the inorganic state, chiefly in the 
small intestine (upper part). This absorption is fa- 
cilitated when the bowel is acid, in the presence of 
sugars with their organic acids and in the presence 
of proteins. A large amount of fat reduces the ab- 
sorption, due to the formation of insoluble soap. 
Excretion of this same calcium is largely in the small 
intestine and urine, with little or none through the 
colon. The amount found in the stool of a person 
who eats an ordinary mixed diet amounts to only 
0.4 to 0.8 gm. per day. Part of that amount is endog- 
enous, but most of it is unabsorbed calcium in food. 
A smaller quantity of calcium is excreted in the 
urine, usually about 110 mg. daily. 


II. Phosphorus 


Phosphorus exists in the blood in four main forms. 
The inorganic phosphorus is the one that is of im- 
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portance in the diagnosis of hyperparathyroidism. 
The others are the ester phosphorus, the lipid phos- 
phorus and nucleic acid phosphorus. The greater 
proportion of the organic phosphorus is in the cells 
and the amount is many times greater than that of 
the inorganic phosphorus. The inorganic phosphorus 
is equally distributed between the cells and the 
plasma. The amount in the plasma is thought to be 
3 to 4 mg. per 100 cc. 

The important physiologic features with regard t: 
phosphorus as related to hyperparathyroidism are: 
That in acidosis there is an increased excretion o/ 
phosphorus in the urine and a pronounced reductior 
of organic acid soluble phosphorus in the blood cells 
In alkalosis the reverse is true. In renal failure th: 
inorganic phosphorus in the plasma and cells, and 
the ester phosphate in the cells are greatly increased 
This must be observed very carefully in the diagnosi 
of hyperparathyroidism with elevation of the non 
protein nitrogen content. 


III. Sulkowitz Examination of the Urine 


It should be pointed out that.this test? is not in- 
fallible and should be used as a gross examination. 
When the reaction is positive, a very careful analysis 
of the blood calcium and phosphorus should be done 
The oxalate solution, when added to equal parts o! 
urine, precipitates the calcium oxalate. The urine 
should be acid. Under normal conditions only a 
slight precipitation of calcium occurs. In hypercal- 
ciuria the precipitate is thick and milky, which usu- 
ally indicates hypercaleemia—above 10.5 mg. per 
100 cc. of blood. 

A few precautions can be pointed out: 


1. The test should not be done on the 7 a.m. 
urine. A specimen collected between 7 and 8 a.m., 
before the patient has eaten, should be used. 


2. Even in normal persons the result of the Sulk- 
owitz test will be positive after ingestion of foods 
rich in calcium, especially milk. 

3. Even in patients with hypercalcemia, drinking 
large quantities of water, tea, coffee or other fluids 
may so dilute the urine that the result will be nega- 
tive. 


Albright pointed out that one of the real uses of 
this examination is for study of a patient with equiv- 
ocal serum calcium and phosphorus levels. In such 
persons, if results of the Sulkowitz tests are per- 
sistently positive, further studies are indicated. 


IV. Serum Alkaline Phosphatase 


Serum phosphatase is an enzyme capable of liber- 
ating inorganic phosphorus from organic phos- 
phorus compounds of the blood. The alkaline phos- 
phatase content of the blood serum depends on 
(among other things) the activity of the osteoblasts. 
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In all bone diseases in which increased formation of 
new bone or proliferation of cartilage occurs, there 
must be hyperactivity of the osteoblasts and the 
phosphatase content of the blood is necessarily in- 
creased. Liver disease such as obstructive jaundice 
is also associated with high serum alkaline phos- 
phatase. 


In hyperparathyroidism the alkaline phosphatase 
content of the serum is increased only when the 


bones are involved.* When renal calculi or nephro- . 


calcinosis is the only manifestation of hyperpara- 
thyroidism, the alkaline phosphatase will not be 
elevated. It must be borne in mind that the alkaline 
phosphatase is elevated in any disease with increased 
bone repair, such as rickets, osteomalacia, Paget’s 
disease, malignant metastasis,.polyostotic fibrous 
dysplasia and (to some extent) multiple myeloma. 


VY. Serum Protein 


The total serum protein is considered to be normal 
between 6.0 and 8.0 gm. per 100 cc.—4.3 to 5.0 gm. 
of it albumin and 1.1 to 3.1 gm. globulin. 


The serum protein determination should be done 
at the same time as the calcium and phosphorus 
determinations are done and a fasting specimen 
should be used. The reason for doing this test is that 
4.0 to 5.0 mg. per 100 cc. of the serum calcium is 
nondiffusible and is bound to the serum proteins, 
chiefly albumin. If blood protein were low, calcium 
content might appear to be normal even though 
hypercalcemia actually was present. For example: 
In chronic nephritis (without phosphate retention) 
the decline in the serum calcium roughly parallels 
the decline in plasma albumin and hypocalcemia is 
due mainly to a reduction in the nondiffusible 
fraction. 


VI. Renal Stone 


Since presumably the cause of calculi in hyper- 
parathyroidism is hypercalciuria, the stones will be 
either calcium phosphate or calcium oxalate. The 
problems of alkaline urine due to infection from the 
calculus may add some magnesium-ammonium phos- 
phate elements. If the stone does not fall into this 
chemical analysis, hyperparathyroidism is practi- 
cally ruled out. 


VII. Spinal Fluid 


The spinal fluid calcium is nearly all protein-free 
and ionizable. The normal levels are considered to 
be 5 mg. per cent. 

This examination is of value only if there is hyper- 
calcemia. The spinal fluid calcium in the presence 
of hypercalcemia may be used to rule out hyper- 
parathyroidism. According to Howard, in condi- 
tions not due to hyperparathyroidism the spinal fluid 
calcium is elevated, but in hyperparathyroidism 
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there is no elevation. Howard noted no instance of 
calcium content in the cerebrospinal fluid greater 
than 6.0 mg. per 100 cc. in hyperparathyroidism, 
which is lower than the calculated diffusible serum 
calcium, although he has observed it at higher levels 
in cases of vitamin D poisoning, multiple myeloma, 
Beck’s sarcoid and metastatic carcinoma. 


VIII. Nonprotein Nitrogen 


Determining the blood nonprotein nitrogen is 
most important. When there is pronounced renal 
damage, one must make sure renal rickets is not the 
cause. In true hyperparathyroidism hypercalcemia is 
a constant sign, even with secondary renal failure. 
In secondary hyperparathyroidism the serum or 
urinary calcium is never increased, and the inorganic 
phosphorus is nearly always increased. Failure of 
closure of the epiphyseal disk is a sign nearly always 
present in renal osteodystrophy. 


Albright! expressed the belief that the sequence of 
events is kidney insufficiency, phosphorus retention, 
tendency to low serum calcium level as an adjust- 
ment to high serum phosphorus level, and hyper- 
plasia of the parathyroid glands to meet this tend- 
ency. 


IX. Kidney-Bladder-Ureter Roentgenograms 


A plain film of the abdomen should be taken in 
order to determine whether or not kidney stones or 
nephrocalcinosis are present. 


X. Skeletal Long Bone Roentgen Studies 


The things to look for are: Recklinghausen’s bone 
disease, generalized demineralization and soft tissue 
calcium deposits. 


XI. Other Things that are Helpful and may be 


Diagnostic 


A. X-ray film of chest. From embryologic studies 
it is known that ectopic or supernumerary para- 
thyroid glands occur rather frequently. In x-ray films 
it is important to look for parathyroids in the neck 
and in the mediastinum. Usually there are four para- 
thyroids on the posterior surface of the thyroid. 
Sometimes there are only two to three, and occa- 
sionally as many as nine, in one patient. 


It has been said that aberrant parathyroids are 
present in 10 to 15 per cent of cases. These may be 
found anywhere that the thymus gland develops. The 
thymus area extends from well above the thyroid to 
the site where the thymus ultimately comes to rest 
deep in the mediastinum. 

Surgeons must look for parathyroids behind the 
thyroid gland, between the trachea and esophagus, 
behind the esophagus, on the anterior side of the 
spine, behind the clavicle, on the anterior and the 
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posterior side of the mediastinum and about the 
thyroid gland itself. 

B. The neutral ash low calcium diet of Albright,‘ 
which contains approximately 0.138 gm. of calcium 
and 0.4 gm. of phosphorus, is used in calcium excre- 
tion studies. Patients are given the diet for one week 
before the 24 hour specimens of urine for the test are 
obtained. With a restricted calcium intake, the urin- 
ary calcium level of normal persons is very low, but 
in hyperparathyroidism the urinary calcium con- 
tinues at high levels. Urinary calcium of 150 mg. 
per day is considered suggestive, and 200 mg. or 
more per day is definitely high. 

It does not help diagnostically to do a control test 
with the patient on a normal or a high calcium diet, 
for the result is significant only if calcium intake is 
low. 

Extreme care must be taken with the low calcium 
diet. The intake must be carefully weighed and con- 
trolled. Most investigators‘ recommend that it be 
done in controlled diet laboratories. It should be 
borne in mind that such little items as enteric- 
coated tablets may contain as high as 110 mg. of 
calcium, toothpowder as much as 35.9 gm. per 100 


gm. of powder; and even that only distilled water be 
ingested during the period of preparation. 
233 A Street, San Diego 1. 
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‘Tuberculous Bronchitis in Children 


HENRY J. RUBIN, M.D., Beverly Hills 


\/ITHIN THE PAST FEW YEARS the bronchial compli- 
cations of primary pulmonary tuberculosis have 
received increased attention. This is fortunate, for 
‘aey are frequently the cause of delayed recovery 
ond irreversible sequelae. 

Tuberculosis of the bronchi in children takes one 
of two gross forms (1) deformity or angulation of 
2 bronchus from pressure by adjacent tuberculous 
lymph nodes without intraluminal involvement, or 
(2) tuberculous granulation tissue within the lumen 
of a bronchus. Actually these seemingly unrelated 
forms are, as was emphasized by Gorgenyi-Gettche,? 
simply different stages of the same underlying dis- 
ease process, and the pathogenesis may be summar- 
ized as follows: A tuberculous parabronchial lymph 
node enlarges and compresses the bronchus by ex- 
trinsic pressure. It then becomes adherent to the 
bronchial wall by inflammation. As the lymph node 
undergoes caseation, there is progression of disease 
through the bronchial wall. The submucosal tissues 
of the bronchus become edematous at the point of 
contact, and the overlying mucous membrane ap- 
pears acutely inflamed. The mucous membrane 
becomes thinner as the lymph node continues to 
“point,” and finally it ruptures. The pus or caseous 
debris discharges into the bronchial lumen at a 
varying rate. It may be so slow as to constitute an 
imperceptible leak or so rapid as to asphxyiate the 
child. 

As the caseating lymph node empties, it becomes 
smaller, but tuberculous granulation tissue appears 
at the site of perforation and proliferates. It mush- 
rooms into the bronchus and may appear as a soli- 
tary red granuloma filling the lumen like a small 
cherry, or the granulomatous process may extend 
along the bronchial wall until the mucous membrane 
of the entire circumference of the bronchus is re- 
placed by this irregular friable, easily bleeding tissue. 

Granulations may be limited to the main stem 
bronchus or they may protrude from the orifice of 
whatever branch bronchus is involved into the next 
larger and continue to extend proximally until the 
entire main stem bronchus is secondarily diseased. 
Such virtual obliteration of a bronchial lumen allows 
the retention of secretion and debris distal to the 
granuloma, thus setting in motion the train of events 
leading to atelectasis and ultimate bronchiectasis. 


_ Presented before the Section on Pediatrics at the 84th Annual Ses- 
ed the California Medical Association, San Francisco, May 1-4, 
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e Of 63 children with primary pulmonary tuber- 
culosis who were examined bronchoscopically 
without particular regard for the usual criteria 
for the procedure, 18 (28.5 per cent) had visible 
tuberculous bronchitis. 

Certain endobronchial lesions resolved spon- 
taneously, others responded to bronchoscopic 
treatment, and still others persisted despite all 
efforts. 

X-ray observations and clinical signs were of 
limited value in determining prior to bronchos- 
copy which child would have visible bronchial 
disease. 


Bronchoscopy is essential for both diagnosis 
and treatment of these lesions. 

Tuberculous bronchitis should be suspected 
whenever a child who is being treated for pulmo- 
nary tuberculosis by conservative means does not 
improve. 


While certain cases run the above described 
gamut, in most instances the disease process reverses 
itself at some stage and healing occurs. The problem 
clinically is to ascertain which child has endobron- 
chial disease that is not undergoing spontaneous 
resolution. 


PRESENT INVESTIGATION 


This report is based on a series of 124 bronchos- 
copic examinations performed on 63 children with 
primary pulmonary tuberculosis. The only findings 
considered positive for tuberculous bronchitis were 
the presence of visible granulations, pronounced 
compression by external pressure and severe orificial 
inflammatory stenosis. Redness of the mucosa and 
the presence of purulent secretions were not consid- 
ered evidence of specific disease and, although un- 
doubtedly related to the underlying tuberculosis, 
were classified as not specific. 


Eighteen of the 63 patients (28.5 per cent) were 
“positive” on the basis of the foregoing criteria. 
Fourteen of them had endobronchial granulations, 
two had stenosis from external pressure, and two had 
severe orificial inflammatory stenosis. Between the 
bronchoscopically positive and negative groups there 
was no significant difference with regard to average 
age (33 months compared with 29 months), sex, 
race, history of contact, positive cultures, patch test 
reaction, or physical findings. Likewise, x-ray films 
were of no help in differentiating the two groups. In 
the bronchoscopically positive group the x-ray films 
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suggested bronchial dysfunction in the form of 
atelectasis or emphysema in eight cases, but in six 
there was nothing but a confluent mass-like infiltrat- 
ing lesion and in four there were only visibly en- 
larged lymph nodes. Thus in 55 per cent of the posi- 
tive cases there was nothing roentgenographically 
observable to point specifically to the presence of 
endobronchial disease. 

In the bronchoscopically negative group—45 pa- 
tients—x-ray films showed 32 with mass-like con- 
fluent infiltrations, six with suggestion of atelectasis, 
two with emphysema, and five with enlarged lymph 
nodes only. The lack of correlation between x-ray 
findings and bronchoscopically visible endobron- 
chitis was one of the most revealing features of this 
study. It was impossible from study of a particular 
x-ray film to predict with any degree of accuracy 
whether endobronchial disease would or would not 
be found on bronchoscopy. 

Bronchoscopic examination proved the best means 
of determining the status of the tracheobronchial 
tree. In the early stages of this investigation, direct 
examination was limited to children having what 
appeared to be specific indications for bronchoscopy. 
It was quickly apparent that these were not adequate 
criteria, and indications were broadened until chil- 
dren were simply selected at random, the sole pre- 
requisite being that they had active childhood pul- 
monary tuberculosis. 

Bronchoscopy was performed in children as young 
as three months with no complications. There were 
no specific contraindications to the procedure. Chil- 
dren dyspneic from enlarged mediastinal glands and 
others recovering from tuberculous meningitis were 
-bronchoscopically examined without ill effects. Ether 
was a most satisfactory anesthetic agent, allowing un- 
hurried inspection of segmental orifices, and recov- 
ery was prompt. 

Bronchoscopy is of prime importance, not only 
because of the information it yields but because 
there is no other way of treating certain endobron- 
chial lesions. Laff and Lincoln,* Daly, and Rubin 
and Harris® emphasized the futility of treating vis- 
ibly obstructing endobronchial granulomas with 
chemotherapeutic agents alone. Most such lesions 
simply will not resolve. These granulations, together 
with caseous debris, act like foreign bodies, blocking 
bronchi and interfering with the escape of secretions. 
They must be managed like foreign bodies and bron- 
choscopically removed. This may be accomplished 
in several ways. Very often the suction tip will 
engage a plug of inspissated debris or will aspirate 
pieces of irregularly protruding friable granulation 
tissue. If this is not effective, forceps removal will 
be. Mosquito forceps are available which pass 
through bronchoscopes as small as 3.5 mm. in di- 
ameter. With these forceps a granuloma may be 
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removed in toto, piecemeal, or diffuse granulations 
may be morcellated for suction removal. 

The sum total of this treatment is highly effective 
where the primary endobronchial disease is in a 
main stem bronchus. The most severe endobron- 
chitis responds to it. With such bronchoscopic 
removal and aspiration at two-week intervals, in con- 
junction with adequate chemotherapy, the disease! 
main stem bronchus usually returns to normal, gran- 
ulations disappear, the lumen becomes patent, and 
large quantities of pus are no longer aspirated. I 
some instances, while the mass of granulations re- 
solves, the bronchial wall remains granular and the 
normal mucosa is not restored. The application o: 
silver nitrate 30 per cent solution to these resistan: 
areas hastens the resolution and return of the bron. 
chial wall to normal appearance. Silver nitrate i: 
admittedly of questionable value in tuberculou 
bronchitis in adults. It is more effective in children 

The great drawback to bronchoscopy is limitatior. 
of visibility. Inspection is confined to the trachea, 
main stem bronchi, the upper lobe and right middle 
lobe orifices, and the primary segmental orifices of 
the lower lobes. Endobronchial disease in the sec- 
ondary and tertiary segmental branches cannot be 
visualized. Yet such disease occurs commonly® and 
undoubtedly explains x-ray evidence of bronchial 
dysfunction even though nothing abnormal can be 
seen bronchoscopically or persistence of parenchy- 
mal disease when visible granulations are resolving. 
Furthermore, even when disease is bronchoscopically 
visible, it is not always possible to do anything about 
it. For example, a granuloma filling an upper lobe 
orifice cannot be reached. The author has observed 
children in whom such a granuloma, clearly filling 
the lumen, looked exactly the same one year after 
the initial direct examination. The endobronchial 
obstruction was observed in x-ray films, however, 
as a gradually increasing contractive process in the 
diseased lobe. Nevertheless, occasional broncho- 
scopic examination in these children is essential 
because endobronchial granulations have a tendency 
to extend along the bronchial wall into and up the 
main stem. In fact the most severe forms of endo- 
bronchitis occur in children in whom bronchoscopic 
examination was not performed until an initially 
small granuloma had mushroomed to the point 
where it involved the entire length of a main stem 
bronchus. If such essentially inaccessible granulomas 
are at least confined to the bronchus of origin by 
occasional removal of whatever can be reached 
through the bronchoscope, the most disabling form 
of this disease will be avoided. 


A child must be followed bronchoscopically until 
no doubt remains about the complete resolution of 
visible endobronchitis. In one of the children in the 
present series a granuloma in the main stem bron- 
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chus had cleared, the x-ray films were normal, and 
the child was about to be discharged from the hos- 
pial. A final and what was considered to be a 
superfluous bronchoscopy was performed and a 
anuloma was seen to have reappeared and to be 
cupying more than half the lumen of the main 
b-onchus. It had arisen from the previous site of 
origin on the medial wall about 0.5 cm. below the 
carina, and apparently represented recurrence of 
ectivity at the original point of rupture of a medi- 
astinal lymph node into the main stem bronchus 
a. this point. 

It would appear that the most favorable form of 
endobronchial tuberculosis from the standpoint of 
prognosis is that associated with granulations arising 
at the point of rupture of a lymph node into a main 
stem bronchus. No matter how abundant the pro- 
liferation of granulations in this area, the primary 
source of the disease is bronchoscopically accessible, 
and distal granulomatous extensions are likely to 
resolve when the source is eliminated. Certain 
smaller bronchi which might seem to be specifically 
diseased are simply suffering from the effects of 
impaired ventilation and drainage and return 
promptly to normal when the granulomata proximal 
to them, which have been simulating a foreign body, 
are removed. 

If, however, the granulations have their origin at 
the point of rupture of a diseased lymph node into 
a secondary or tertiary bronchus, the situation is 
different. The source of these granulations will not 
be bronchoscopically accessible, and although the 
main stem bronchus may be kept free of mushroom- 
ing granulations, the diseased branch bronchus itself 
cannot be reached and may remain filled with them 
indefinitely. It is in such circumstances that opera- 
tion may be necessary. 

Although tuberculous bronchitis occurs in children 
in whom there is no definite clinical or x-ray evi- 
dence of this complication, it is obviously not neces- 
sary that every child with primary pulmonary tuber- 
culosis be examined bronchoscopically. A suppu- 
rating lymph node may rupture into a bronchus, set 
up a mild granulomatous reaction, and resolve spon- 
taneously without giving recognizable evidence of 
bronchial dysfunction. On the other hand the com- 
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plication may be present in severe form with little 
or no specific indication of its presence. 


What, then, are the criteria for bronchoscopic 
examination? Unequivocal indications include wheez- 
ing and x-ray evidence of atelectasis or obstructive 
emphysema. But these classical indications are not 
enough, for children can have severe endobronchial 
disease without them. The decision to perform bron- 
choscopic examination must be based on the total 
clinical picture. It is well known that on a satisfac- 
tory medical regimen, primary pulmonary tuber- 
culosis runs a circumscribed course. Recovery will 
be more rapid in some cases than in others, but the 
overall picture is one of consistent improvement. 
If the clinical progress of a child under treatment is 
not entirely satisfactory and a change for the better 
is not evident, bronchoscopic examination should 
be performed. In this way no instance of visible 
bronchitis will be overlooked. Examples of deviation 
from an expected course include an unresolving 
infiltration as observed roentgenographically, exten- 
sion of an existing infiltration, or appearance of a 
new one, and persistent lowgrade fever, cough, or 
gastric washings positive for acid-fast organisms. 


Many children who otherwise would go month 
after month without improvement might be spared 
a protracted illness if endobronchial disease were 
recognized and treated. 

436 North Roxbury Drive, Beverly Hills. 
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The Insecticides 


Their Hazard in Industry and in the Home 


THOMAS J. HALEY, Ph.D., Los Angeles 


PART I. CHEMISTRY AND PHARMACOLOGY 


Two NEW CLASSES of insecticides, chlorinated hydro- 
carbons and organic phosphates, have come into 
wide usage in the past decade. Several reviews have 
been published on individual compounds of these 
series and on the groups themselves, but information 
necessary for proper use and knowledge of their 
detrimental effects on animals is difficult to obtain 
without perusal of the voluminous literature which 
has accumulated over the last several years. 

The purpose of this paper is to attempt to correlate 
and coordinate the available information on the new 
insecticides. For this purpose the text has been di- 
vided into two main groups corresponding to the 
main chemical classification of the compounds and 
into subgroups covering the chemistry and principal 
pharmacological and toxicological effects of the vari- 


ous compounds in experimental animals. 
‘ 


THE CHLORINATED HYDROCARBON INSECTICIDES 


Chemistry 


The names of the chlorinated insecticides are 
given in Table 1. In general they are synthesized by 
chlorination of an aromatic hydrocarbon or by con- 
densation of chlorinated intermediates to form the 
final compound. Analytical procedures for the isola- 
tion, identification and quantitative estimation of the 
various chlorinated insecticides are extremely va- 
ried.® 17, 26,36 Furthermore, a considerable knowl- 
edge of instrumentation is needed for a successful 
determination of microquantities of insecticide. All 
of these compounds are relatively insoluble in water, 
but the addition of wetting agents or adsorption on 
clays makes it possible to form emulsions or aqueous 
suspensions of them. They can also be dissolved in 
a variety of organic solvents, but inexpensive petro- 
leum distillates are usually used for making solu- 
tions. Aerosols can be prepared from such solutions, 
using propellent gases to disperse the insecticide. 
Water insolubility and low volatility, except for 
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e Chemical, pharmacologic and toxicologic prop- 
erties of the chlorinated hydrocarbon and organic 
phosphate insecticides have been reviewed. The 
chlorinated group present problems if there is 
either acute or chronic exposure, whereas the 
problems associated with the organic phosphates 
develop only in event of acute exposure. 

Chlorinated hydrocarbon insecticides accumu- 
late in body fat depots and cause both liver and 
kidney damage while being metabolized and ex- 
creted, Organic phosphates destroy cholinesterase 
and produce effects related to overstimulation of 
the cholinergic branch of the autonomic nervous 
system. Barbiturates control the convulsions pro- 
duced by the chlorinated hydrocarbon insecti- 
cides. Atropine blocks most of the effects of the 
organic phosphate insecticides. These compounds 
may be grouped in the following order of de- 
creasing toxicity: TEPP, HETP, parathion, 
OMPA, ENP, aldrin, dieldrin, chlorophenothane, 
toxaphene, gamma benzene hexachloride, mala- 
thon and chlordane. 


Lindane,® accounts for the persistent effects of these 
compounds. They are relatively stable under ordi- 
nary conditions but break down in the presence of 
alkali. Aldrin and dieldrin are exceptions, in that 
under conditions of practical use neither acid nor 
alkali causes chemical decomposition.*® 


Availability and Utility 


The chlorinated insecticides are available in the 
following forms: (1) Oil solutions in mineral oil or 
organic solvents such as kerosene; (2) emulsion 
concentrates which are diluted with water prior to 
use; (3) powders, incorporated into suitable dry 
carriers for application as dusts, or modified by the 
addition of wetting agents into a wettable powder 
which is mixed with water for spraying; (4) aero- 
sols in oils for dispersion, as mists and fogs; and 
(5) coverings in paints, polishes and waxes. The 
concentrations vary from 1 to 75 per cent depending 
upon the use and type of formulation. 

Uses include contact insecticide, pesticide on live- 
stock, larvacide for mosquitoes, and control of insect 
vectors of epidemic diseases (malaria, typhus, etc.). 
Chlorophenothane is also used as a pediculicide and 
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TABLE 1.—Common, Chemical and Trade Names of Chlorinated Insecticides 


‘\ommon Name Chemical Name 


‘ Jorophenothane 


thoxychlor 


mma benzene 
<achloride 


xaphene Chlorinated camphene (67-69 per cent chlorine) 


1,2,4,5,5,7,8,8-octachloro-2,3,3a,4,7,7a-hexahydro- 


4,7-methano-indane 


1,1,1-trichloro-2,2-bis (p-chlorophenyl) ethane 
1,1,1-trichloro-2,2-bis (p-methoxyphenyl) ethane 


Gamma isomer of 1,2,3,4,5,6-hexachlorocyclohexane 


Trade Name 
DDT, Dicophane 
Marlate, DMDT 


Hexacid, Lindane, GBH, BHC, 
Gexane, Kwell, Sarcoptan 


Phenatox, Penphene, Phenacide, 
Toxakil, Chlorphene, Kilphene 


Chlordan, Octaklor, Velsicol 1068 


1,2,3,4,10,10-hexachloro-1,4,4a,5,8,8a-hexahydro- Octalene 


1,4,5,8-dimethano-naphthalene 


1,2,3,4,10,10-hexachloro-6,7-epoxy-1,4,4a,5,6,7,8,8a- Octalox 
octahydro-1,4,5,8-dimethano-naphthalene 


BHC® as a scabicide. None of these compounds 
should be used on edible portions of green foodstuffs 
or in dairy barns when they might contaminate milk 
and milk products. 


Pharmacological Actions 


The principal pharmacological action of chloro- 
phenothane centers in the cerebellum and the higher 
motor cortex. There is an alteration in cerebellar 
activity due to excitation of the afferent pathways. 
Present knowledge strongly suggests that no enzyme 
system is involved in this action of the compound. 
Judah*! observed no inhibition of anaerobic glycoly- 
sis with brain cortex although chlorophenothane did 
inhibit the process in rat liver and diaphragm. John- 
ston® observed inhibition of rat heart cytochrome 
oxidase. The compound accelerated aerobic respira- 
tion of rat diaphragm and brain cortex but it had 
no effect on phosphorylation.*! The central nervous 
system disturbances are characterized by hyper- 
excitability, generalized tremors, spastic or flaccid 
paralysis and convulsions. The spinal cord, myo- 
neural junction and muscles are not involved in 
the convulsions. Philips, Gilman and Crescitilli®! 
observed typical convulsive episodes in the electro- 
encephalogram of curarized animals after injec- 
tion of chlorophenothane. Destroying the brain 
in frogs that had a typical convulsive seizure from 
chlorophenothane stopped the convulsions, and tran- 
section of the spinal cord prior to giving the com- 
pound prevented their occurring. Sensitization of 
the myocardium to extrinsic or intrinsic epinephrine 
is produced by chlorophenothane and ventricular 
fibrillation results. Philips and co-workers®® showed 
that the compound produces ventricular fibrillation 
by increasing sympathetic discharge through stimu- 
lation of the hypothalamic centers and by direct sen- 
sitization of the myocardium. It appears that the 
trichloroethane portion of the molecule is the sensi- 
tizing agent. 
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Methoxychlor is similar to chlorophenothane, pro- 
ducing the same kind of convulsions and other phar- 
macological effects. However, its general pharma- 
cologic aspects have not been as widely investigated. 


Gamma benzene hexachloride causes hyperexcita- 
bility of the central nervous system, convulsions and 
lack of muscular coordination. The purified product, 
Lindane,® acts within 30 minutes and its effects last 
for 24 hours. The technical product acts in one to 
two hours but the effects persist for as long as four 
days. This delayed activity is probably related to the 
preserice of the alpha, beta and delta isomers in the 
technical mixture. The delta isomer counteracts the 
gamma one through its central depressant action. 
Intermediate effects are produced by the other iso- 
mers. The convulsive action has been thoroughly stu- 
died by Dallemagne and co-workers.'® 1® 48: 49 They 
showed that clonic convulsions of central origin were 
often accompanied by hyperpotassemia with no 
change in blood calcium. Furthermore, phenobarbi- 
tal stopped convulsions which could not be prevented 
by chloralosane or ether anesthesia. However, cura- 
rization prevented both the convulsions and the in- 
creased blood potassium. Dallemagne and co-work- 
ers'® expressed belief that the gamma isomer’s 
central effects involve the activity of cholinesterase 
but in vitro studies indicated that the compound had 
no effect on pseudocholinesterase. 


Toxaphene is a general convulsant causing stimu- 
lation of the brain and spinal cord. Both clonic and 
tetanic convulsions are produced. Medullary excita- 
tion is evident in salivation, emesis and reflex ex- 
citability to sound. Furthermore, an abrupt vasopres- 
sor response to intravenous toxaphene in curarized 
animals, indicates stimulation of the vasomotor cen- 
ters. This response is not seen after oral doses, prob- 
ably because of incomplete absorption. Terminal 
epileptiform convulsions ending in respiratory fail- 
ure are characteristic effects of this insecticide. All 
the foregoing symptoms can be related to the chemi- 
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Insecticide 


Chloropheno- 
thane 


Methoxychlor 


Gamma 
benzene 
hexachloride 


Toxaphene 


Chlordane 


Local 
Effects 


None 


Slight 
irritation 


Irritation 


Irritation 


Irritation 


TABLE 2.—General Pharmacological Effects of Chlorinated Insecticides 


Predominant Effects 


Hyperexcitability; stimulation of 
cerebellum and higher motor 
cortex; tonic convulsions; ventric- 
ular fibrillation. 


Hyperexcitability; stimulation of 
cerebellum and higher motor 
cortex; tonic convulsions. 


Hyperexcitability; clonic convul- 
sions; hyperirritability to external 
stimuli. 


Hyperexcitability; clonic and 
tonic convulsions; epileptiform 
seizures; hyperirritability to 
sound. 


Hyperexcitability followed by de- 
pression; tonic convulsions; 
Cheyne-Stokes respiration; hyper- 


Pathological Effects 


Centrolobular necrosis of liver 
and fatty degeneration of renal 
tubules, changes in brain and 
spinal cord. 


Similar to but less extensive 
than chlorophenothane. 


Changes in liver, bone marrow, 
lymphoid tissues, adrenal cortex 
and cerebrum. 


Reversible hydropic degenera- 
tion of renal tubules, centro- 
lobular necrosis of liver. 


Brain and spinal cord congestion, 
petechial hemorrhages in intes- 
tine peripheral and midzonal 


Sites of Storage, Metab. 
olism and Excretion 


Body fat; metabolized 
in liver; excreted in 
feces, urine and milk, 


Unknown 


Body fat; metabolized 
in liver; excreted in 
urine. 


Body fat; metaboliz d 
in liver; excreted :n 
urine and milk. 


Body fat; metabolized 
in liver; excreted in 
urine, 


irritability to sound. 


Aldrin Hyperexcitability ; 


sions, 


Irritation 


Dieldrin Irritation Hyperexcitability; 


sions, 


cal nature of the compound. The primary effects 
resemble those of chlorophenothane and the secon- 
dary ones those of camphor. Phenobarbital success- 
fully antagonizes both convulsive effects.’* Little is 
known concerning the effect of toxaphene on body 
enzymes. 

Chlordane resembles chlorophenothane in its phar- 
macological effects and similar convulsions are ob- 
served. It also produces an increased susceptibility to 
audiogenic seizures resulting in death by respiratory 
failure.*° Stohlman and Smith*? reported that chlor- 
dane had little effect on blood pressure, and it caused 
respiration of Cheyne-Stokes type. Mild or moderate 
tremors, which became severe during the apnea of 
the Cheyne-Stokes cycle, were also observed. Giving 
barbiturates intravenously abated the convulsive 
effects of chlordane. 

Aldrin and dieldrin produce pharmacological ef- 
fects similar to those seen with chlorophenothane. 
No information is available concerning their effects 
on enzyme systems.*® 

The general effects of the chlorinated insecticides 
are listed in Table 2. 


Sites of Absorption, Deposition, Metabolism 
and Excretion 
All the chlorinated insecticides are absorbed via 
the gastrointestinal tract, the pulmonary passages 
and the skin. With the possible exception of meth- 
oxychlor, they are all stored in body fat and in the 
fat depots in the internal organs.® 
Chlorophenothane is partially metabolized to 
di(p-chlorophenyl) acetic acid by the liver. It is ex- 
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tonic convul- 


tonic convul- 


necrosis of liver. 


Body fat. 
(other data unknown) 


Body fat. 
(other data unknown) 


Not extensively studied, prob- 
ably like dieldrin. 


Probably liver and kidney damage. 


creted unchanged in the milk and feces, and as ai 
unknown metabolite in the bile and as di(p-chloro- 
phenyl) in the urine.’° 

Methoxychlor is rapidly metabolized, but its 
metabolites have not been completely identified. 

Gamma benzene hexachloride is partially de- 
stroyed in the liver and excreted by the kidneys, but 
specific information on the fate of this compound is 
lacking." 

Toxaphene is partially metabolized in the liver 
and excreted in the urine as ethereal sulfate and glu- 
curonate conjugates. It is also excreted in milk.!* 

Chlordane is apparently metabolized to a water- 
soluble compound by the liver and excreted in the 
urine. More information would be desirable on the 
fate of this agent.' 5° 

Little is known concerning the metabolic fate of 
aldrin and dieldrin, but it has been stated that the 
former is not excreted in milk*® while the latter is.° 


Toxicological Effects 


Acute and chronic toxicity of chlorophenothane 
has been studied in a large number of animal species 
both wild and domesticated.1*: 2% 27; 41, 50, 51, 53 Gen- 
eral symptoms of acute toxicity include generalized 
tremors, increasing in intensity and in muscle groups 
involved, tonic convulsions resembling those seen 
after strychnine, sensitivity to mechanical stimuli 
and death by either respiratory failure or ventricular 
fibrillation. The lethal dose (for 50 per cent of sub- 
jects) by various routes of administration in various 
animal species varies considerably depending upon 
the solubilizing agent used as well as rate of and 


CALIFORNIA MEDICINE 














,antity absorbed. Pathological changes in acute 
poisoning consist of liver and kidney damage. Symp- 
tomas of chronic toxicity include anorexia, loss of 
weight, mild anemia, muscular weakness, nervous 
system irritability, convulsive seizures, coma and 
death. Chronic toxicity causes the following patho- 
lovical changes: Centrolobular necrosis of the liver, 
aity degeneration of the tubular epithelium of the 
kidneys, focal necrosis of cardiac and voluntary 
muscles and central nervous system changes, involv- 
ing vacuolization around the large nerve cells in the 
spinal cord and cerebral motor nuclei and lesions 
in the roof and dentate nuclei of the cerebellum. 
Continuous exposure to small doses of chloropheno- 
thane causes the liver and kidney lesions while ex- 
posure to large doses results in the central nervous 
system lesions. Flowever, there is not a sharp line of 
demarcation because this insecticide is a cumulative 
poison. 

Symptoms of acute and chronic toxicity from 
methoxychlor are similar to those caused by chloro- 
phenothane, but chronic effects are much less exten- 
sive because of rapid breakdown of the compound.® 


Numerous investigations'! 16 22, 28, 31, 47,48 have 
been made of the acute and chronic toxicity from 
gamma benzene hexachloride. Symptoms of acute 
toxicity include excitation, micturition, intermittent 
muscular spasms, loss of equilibrium, clonic-tonic 
convulsions, collapse and death. Pathological changes 
from acute exposure include gastrointestinal disten- 
tion, rupture of the stomach, congested edematous 
lungs, dark fluid blood, distended liver of bluish or 
blackish color with patches of necrosis, contracted 
dark spleen, and a pale soft brain, mottled with 
petechial hemorrhages. Chronic toxicity in dogs 
produces mild changes in the liver, bone marrow, 
lymphoid tissues, adrenal cortex and cerebrum.” 


Symptoms of acute toxicity from toxaphene in- 
clude salivation, emesis, intermittent muscular 
spasms, convulsions and death. Gross pathological 
changes are uncommon. Symptoms of chronic tox- 
icity are similar. Pathological changes include rever- 
sible hydropic degeneration of the renal tubules and 
a centrolobular hypertrophy which progresses to 
central necrosis and reparative hypertrophy.!* 4? 4% 


Symptoms of acute toxicity from chlordane are 
generalized muscular tremors, Cheyne-Stokes respi- 
ration and clonic-tonic convulsions.5? Pathological 
changes are usually not seen after acute lethal doses.! 
Chronic exposure of sheep and goats to chlordane 
resulted in optic nerve or optic center impairment, 
ataxia, convulsions and coma. Pathological changes 
included congestion of the brain and spinal cord, 
frequent subserosal petechial hemorrhages on the 
antimesenteric border of the small intestine, periph- 
eral and midzonal necrosis of the liver, and occa- 
sional variable lesions of the kidney, stomach and 
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TABLE 3.—Comparison of Acute Oral Toxic Doses in the Rat 


Oral LDso 
(Mg. per Kg. of 
Insecticide Body Weight) Reference 

Chlorophenothane ........................-. 115 2 
CN gn Fe ee 590 1 
Pere eens 120 2 
Gamma benzene hexachloride...... 125 2 
MAI iiss sien sy cssesss nktnea apc 40 to 50 46 
BRI oils nce  e e bas 50 to 55 46 
ME oe Ni ava eee, 1.9 29 
Riek si ee ae 1.4 14 
RN esi oa 8 he ee M33 F6.7 21 
CUR os M9.7 F10 24 
De pemeen oo he M5 F1.75 37 
TI accep cee ae M 369 F 739 38 

LDso = lethal dose for 50 per cent of subjects. 

M = males. F = females. 


heart.? Ambrose and co-workers! found some patho- 
logic changes in the liver of rats, and Ingle*® re- 
ported that chlordane produced changes similar to 
those seen after chlorophenothane but that pulmo- 
nary damage was more pronounced with chlordane. 

Little information is available on the acute and 
chronic toxicological effects of aldrin, but the com- 
pound is more toxic than chlordane and from its 
chemical nature should cause liver and kidney dam- 
age.*® Dieldrin causes the following acute symptoms 
in rabbits: Excessive salivation, grinding of the 
teeth, rolling of the eyes, muscular twitching and 
convulsions. Pathological studies were not reported, 
but the compound was concentrated in the liver and 
kidneys.5 

A summary of the pathological changes produced 
by these compounds is given in Table 2. Compara- 
tive lethal doses are given in Table 3. 


THE ORGANIC PHOSPHATE INSECTICIDES 


Chemistry 


The organic phosphate insecticides (Table 4) can 
be prepared by several synthetic procedures involv- 
ing various phosphoric acid esters. Hall** recently 
reviewed the procedures used and the yields 
obtained. Analytical procedures are available for 
determination of microquantities of these com- 
pounds.” 25. 33, 34, 40,54 Herp (hexaethyl tetraphos- 
phate) and TEpp (tetraethyl pyrophosphate) are 
relatively unstable in the presence of moisture while 
compounds of the parathion type are relatively stable 
under such conditions. These compounds decompose 
in the presence of alkali. They are soluble in a large 
variety of organic solvents but insoluble in petro- 
leum ether, kerosene and light spraying oils. 


Availability and Utility 


With the exception of oil solutions, these com- 
pounds are generally supplied in the same type of 
formulations as the chlorinated insecticides. They 
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TABLE 4.—Common, Chemical and Trade Names of Organic 
Phosphate Insecticides 


Common 

Name Chemical Name 
HETP Hexaethy] tetraphosphate 
TEPP Tetraethyl pyrophosphate 
ENP Ethyl p-nitrophenyl 
thionobenzenephosphonate 
Octamethyl pyrophosphoramide Pestox III 
p-nitrophenyl diethyl 
thionophosphate 


Trade Name 


Bladan 


OMPA 
Parathion E 605, 
Thiophos 3422, 
Niran, Alkron 
4049, 
Malathion 


Malathon _0,0-dimethy] dithiophosphate 


of diethyl mercaptosuccinate 


are used as economic insecticides, pesticides and 
fumigants on foodstuffs but not for the control of 
insects attacking man or animals or for control of 
household insects. 


Pharmacologic Actions 


The primary site of action of the organic phos- 
phate insecticides is on cholinesterase. This produces 
the condition of profound stimulation of the cholin- 
ergic branch of the autonomic nervous system. All of 
these agents destroy plasma cholinesterase (pseudo 
Ch E) and erythrocyte cholinesterase (true Ch E). 
Plasma esterase regenerates more rapidly. The first 
signs of cholinesterase inhibition, both pseudo and 
true, have been demonstrated in experimental ani- 
mals 15 minutes after injection prior to the appear- 
ance of any objective symptoms. Diminution of 
brain Ch E activity can also be demonstrated at 
this time. Symptoms appear when erythrocyte Ch E 
activity decreases to 25 to 50 per cent of normal and 
_at death the value is usually 10 per cent or less. 
Often no blood Ch E activity can be demonstrated, 
but animals have survived under such conditions. 


This points out the importance of tissue cholines- 
terase. After one to two days at this low level, both 
esterases begin to return to normal. It is known that 
pseudo Ch E originates in the liver and it returns to 
normal levels more rapidly than true Ch E, whose 
origin is unknown. Erythrocyte Ch E activity regen- 
erates at a rate of about 1 per cent per day. These 
phosphate compounds are true cumulative poisons in 
that exposure to minute quantities results in a pro- 
gressively increasing Ch E inhibition. Furthermore, 
animals are very susceptible to these compounds 
during recovery from such exposures. 


Hetp and TEpP, because of their rapidity of 
decomposition, do not have the above mentioned 
cumulative action. The pharmacological effects pro- 
duced in animals are related to the presence of excess 
acetylcholine and can to some extent be prevented or 
blocked by atropine. The action of acetylcholine is 
separated into its various components in the order of 
their appearance, muscarinic effects (simulation of 
the action of the alkaloid, muscarine), nicotinic 
effects (simulation of the action of nicotine) and 
curare-like paralysis of the myoneural junction. 
Muscarinic effects include tachypnea, bradycardia, 
miosis, defecation, urination, lacrimation and sali- 
vation. Nicotinic effects include generalized muscu- 
lar fibrillations, body twitching, and tonic and clonic 
convulsions. The respiratory failure appears to be 
related to a curare-like paralysis of the myoneural 
junction of the diaphragm.1®- 21,28; 24, 29, 82, 35, 37, 38, 44 
A vasopressor response is often seen with HETP and 
TEPP but not with oMPA (octamethyl pyrophos- 
phoramide), parathion or malathon.?* 7: 38 


Sites of Absorption, Deposition, Metabolism 
and Excretion 

All these phosphate compounds are absorbed via 
the gastrointestinal tract, the pulmonary passages and 
the skin. No deposition in body tissues occurs. HETP 
and TEPP are rapidly hydrolyzed in the body and 
excreted as unknown nontoxic compounds.’ Ompa 
is known to be converted to a potent anticholinester- 
ase only after enzymatic conversion in the liver but 
its excretion has not been studied.?* Enp (ethyl 
p-nitrophenyl thionobenzenephosphonate) requires 
further work on these phases of the problem. Para- 
thion is converted into p-nitrophenol and p-amino- 
phenol in the body and it is also possible that p- 
nitrosophenol and hydroxyphenyl-hydroxylamine are 
formed.*? The fate of malathon is not known. 


Toxicological Effects 


Toxicity depends on the route of absorption and 
the vehicle in which the organic phosphate is mixed. 
These agents are much more toxic to females than 
to males. The following acute symptoms are ob- 
served in both sexes: Increased respiratory rate, lack 
of coordination, muscular twitching, miosis, defeca- 
tion, urination, lacrimation, salivation, clonic and 
tonic convulsions and death by respiratory paralysis. 
Tissue accumulation is so slight that no evidence of 


TABLE 5.—General Pharmacological Effects of Phosphate Insecticides 


Effect on Local 
Effects 


Enzymes Predominant Effects 


Pathological 


Effects Sites of Storage, Metabolism and Excretion 


nents 


Lacrimation, salivation, miosis, emesis, 
bronchoconstriction, muscular tremors, 
bradycardia, collapse and death. 


Destroys 
cholines- 
terase 


262 


Irritation 


No real tissue storage. Either destroyed by 
hydrolysis or converted to p-nitrophenol 
derivatives and excreted in urine. 


None 
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pathological changes in body tissue has been ob- 
served even in chronic feeding studies covering peri- 
ods up to two years?! 23; 24, 29, 82, 85, 37, 38, 44, 45 How. 
ever, such studies did indicate a progressive decrease 
in cholinesterase. 


University of California at Los Angeles School of Medicine, Los 
Angeles 24. 
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The Insecticides 


Their Hazard in Industry and in the Home 


RUTHERFORD T. JOHNSTONE, M.D., Los Angeles 


PART Il. CLINICAL ASPECT 


THE HOUSEWIFE is the most ignored, unprotected 
figure in the whole pattern of American industry. 
In her small plant called the home are all types of 
machinery, power tools, electrical and mechanical 
devices which she operates with blissful disdain of 
danger. This home-plant contains solvents, deter- 
gents, degreasers, bleaches, dyes, paint thinner, 
paint remover, fertilizers, fungicides, rodenticides, 
insecticides and other chemicals—all potential haz- 
ards to health. 


In industry the worker is provided with personal 
safety equipment such as protective clothing, goggles 
and respirators, and is afforded general protection 
such as exhaust ventilation, hoods, spray booths, 
degreasing machines and the like. He is instructed 
in the handling of hazardous material. Yet the 
housewife as a skilled and unskilled laborer in the 
home remains untutored. She abides by no safety 
code nor is she compelled to do so by the Industrial 
Accident Safety Division. 

The foregoing observation is consistent with the 
statistics on insecticide poisoning. Fewer than ten 
per cent of cases of insecticide poisoning observed 
by the author were of industrial origin. 


In a communication that is companion of this 
one, Dr. Haley discussed the chemical and phar- 
macological properties of the chlorine-containing 
compounds and the esters of phosphoric acid, more 
commonly referred to as the organic phosphate 
group. This paper is to deal with the clinical aspects 
of intoxication from undue exposure to these chemi- 
cals. Since the insecticides here under discussion 
have been in use for relatively short times, knowl- 
edge of clinical aspects cannot be considered com- 
plete, and what is said now may be premature. 
Some conclusions may have to be altered or dis- 
carded later. However, we must continue to apply, 
with regard to the insecticides, the yardstick by 
which diagnostic factors in an occupational disease 
are measured—namely, what, how long and how 
much. What means the identification of the chemi- 
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e Within the past decade the chemist has evolved 
a new group of insecticides having a greater 
range of toxicity to insects—and to man. Since 
their use is ubiquitous, it is imperative that 
information be widely disseminated regarding 
proper cautionary measures as well as the early 
signs and symptoms of toxicity. 


cal and physiological properties of the substance; 
how long means the length of exposure; and how 
much means the degree of concentration of the 
chemical within the environment of the exposed 
person. With these facts accurately ascertained and 
the clinical features evaluated, the sum total can 
be compared with the corresponding features of 
known, established entities, and there is then little 
likelihood that a bizarre, impossible or undocu- 
mented case will be accepted as occupational. 


Another factor demanding attention at this time 
is the interpretation given to animal experimenta- 
tion in relation to human intoxication. Before a 
material is placed on the market, ‘industrial research 
attempts to find a point at which the most sensitive 
subject becomes adversely affected — through eat- 
ing, inhaling or having bodily contact with the 
material. This is done with experiments on animals. 


One of the first steps in experimental investiga- 
tion is the determination of the lethal dose (LD). 
It is possible to speak of the minimum dose lethal 
for all animals of one kind (LD,o.) or the maxi- 
mum dose lethal for no animal in a group (LD). 
These extremes are difficult to determine. The 
easiest dose to determine is the dose that would kill 
50 per cent of the test animals (LD,,.), and it is the 
one most frequently used in expressing the acute 
toxicity of a chemical for a given species of animal. 
It is of course the average killing dose and cannot 
be applied to any individual. 

Having determined the toxicity, the next step is 
to find out how much of a chemical can be tolerated 
without injury. This is known as the maximum al- 
lowable concentration (MAC). Keeping the amount 
below the MAC in an industrial environment gave 
rise to the need for industrial hygienists and indus- 
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trial engineers. But as important, perhaps, as the 
establishment of the LD and MAC is the proper 
interpretation of those factors. It must be remem- 
bered that what occurs in laboratory animals does 
not necessarily also occur in humans.” 


The matter of interpretation leads to considera- 
tion of the subject of insecticide storage in adipose 
tissue. There appears little doubt that, with the 
exception of methoxychlor, the chlorinated hydro- 
carbon insecticides do accumulate in fat and with 
some of them the tissue acts as a biologic magnifier. 
Some observers have postulated possible effect of 
this fat storage upon enzymatic activity and upon 
the synthesis of cholesterol. As yet, however, the 
significance of insecticide storage in human fat is 
not clearly apparent. Biskind and Bieber? felt that 
“the insecticides are slowly poisoning the nation.” 
Yet Fowler® of the U. S. Public Health Service, 
after a survey, concluded that “in all the studies 
reported, no evidence could be found that the in- 
secticides were the direct or indirect cause of any 
chronic disease, nor a contributing cause in diseases 
generally recognized as having other etiologies.” 


CHLORINATED HYDROCARBON INSECTICIDES 


Today the chlorinated hydrocarbons are the most 
widely used of all the insecticides. Unfortunately 
there is no uniformity in the derivation of the 
names by which they are known. A few are known 
by initials, such as ppt for dichloro-diphenyl- 
trichloroethane, while others appear on the market 
by trade names. Although first prepared in 1874 
and recognized as an insecticide in 1936, DDT was 
not utilized in America until 1942. A number of 
others have appeared since, notably benzene hexa- 
chloride, the gamma isomer of benzene hexachloride, 
methoxychlor, toxaphene, chlordane, aldrin, diel- 
drin and Heptachlor.® They are usually marketed in 
a powdered state for dusting or in oil or as emul- 
sified concentrates in such vehicles as xylene and 
kerosene. 


In popular terms the chlorinated hydrocarbon 
insecticides have been referred to as “convulsant 
drugs” or “cerebrospinal poisons.” Medically, the 
chlorinated hydrocarbons always have been classi- 
fied as primarily narcotic or anesthetic drugs, which 
these insecticides are, with potential secondary 
effects upon the liver or kidneys. But they are more 
than just narcotics. As a starting point, they can 
be compared with chloroform or carbon tetra- 
chloride. It must be borne in mind that this rela- 
tion is in regard to physiological reaction, and that 
the gradation of severity of signs and symptoms 
depends upon concentration as well as length of 
exposure to absorption by inhalation or through 
the skin. 
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If the exposure is mild, a feeling of fullness of 
the head and dizziness or drowsiness are to be ex- 
pected. An increased exposure results in headache 
and lethargy and, in states of greater severity, stupor 
or coma. In a stage of coma, choreic or athetotic 
movements or convulsive seizure may appear. 
These extremes in nervous system involvement are 
in contrast to the reaction to the ordinary chlori- 
nated hydrocarbons. This is due to variations in 
arrangement of the molecular structure. In other 
words the effect of the insecticides is narcosis plus 
hyperexcitability of the central nervous system. 
Ingestion of these insecticides produces the fore- 
going conditions also, except the onset is often 
more rapid and the gastrointestinal symptoms more 
violent. 


The order of potency of these chlorine-contain- 
ing insecticides is probably as follows, starting with 
the least toxic: Methoxychlor, ppt, benzene hexa- 
chloride (or lindane), chlordane, aldrin and diel- 
drin. The exact position of toxaphene clinically is 
uncertain. 


Among persons who formulate these insecticides, 
dilute the concentrates, package them and handle 
them in other ways, there are instances of head- 
ache, nausea, vertigo and general malaise, but severe 
reactions are rare. This is owing to intelligent pro- 
tective measures. Hayes® and associates found no 
injury to workers engaged in field trials with diel- 
drin. Princi and Spurbeck® studied, clinically and 
by laboratory means, 34 workers engaged in the 
manufacturing of chlordane, aldrin and dieldrin. 
There was no evidence of deleterious effect in this 
group. Alvarez and Hyman! studied a group of 
workers by liver and kidney function tests, x-ray 
films of the chest, examinations of the blood and 
sedimentation rate determinations. They found 
neither clinical nor laboratory evidence of insecti- 
cidal poisoning. 


Diagnosis 


Diagnosis rests upon an adequate history. If there 
is record of exposure, the exact chemical involved 
must be determined. The signs and symptoms in 
a given case must be compared with those of the 
established entity. Functional studies of the liver 
and kidneys must be carried out. Biopsy of adipose 
tissue has no meaning so far as correlating the 
findings with the clinical picture is concerned. In- 
vestigators of the U. S. Public Health Service 
(Epidemiological Center) at Savannah, Georgia, 
examined hundreds of specimens of fatty tissue 
from persons exposed to DpT. The specimens con- 
tained a wide range of DpT and yet no clinical 
evidence of disease was noted in the persons from 
whom the specimens were taken. Further, until an 
acceptable test is devised to differentiate ppt from 
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other chlorine-containing chemicals, fat biopsies 
remain nonspecific. 


‘Yreatment 


Treatment varies with the route of absorption 
and degree of intoxication. If the insecticide was 
‘ngested, gastric lavage is indicated as early as pos- 
ible, followed by purging with magnesium sulfate. 
Jily cathartics are contraindicated, for they facili- 
‘ate absorption of the poison. In the early stages 
and if the history indicates exposure was mild, oral 
administration of the barbiturates is indicated. If 
ihe signs indicate an impending convulsive state, 
heavy dosage of intravenous barbiturates is the 
treatment of choice. 

A high protein diet is indicated, although rarely 
(in the author’s experience) is the liver appreciably 
disturbed. In this connection the word disturbed 
is chosen over damaged. In 20 years of practice 
limited to clinical industrial toxicology, the author 
has studied the function of the liver following 
assault by numerous chemicals and is convinced 
that actual damage in terms of destruction of liver 
cells or cirrhosis is extremely uncommon. Further- 
more this clinical experience is in keeping with 
observations made by investigators in experimental 
research, that when actual damage does occur, it 
is invariably of short duration. Persons who are 
apprehensive of prolonged hepatic dysfunction for- 
get the recuperative power of the liver. They also 
forget that one of its principal functions is to de- 
toxify. 


ORGANIC PHOSPHATES 


The organic phosphates were developed during 
World War II for chemical warfare. The first of 
these to be used in this country as insecticides were 
hexaethyl tetraphosphate (HETP), tetraethyl pyro- 
phosphate (HEPP) and parathion. They have their 
greatest utility in agriculture under intelligent 
supervision and have no place in domestic or home 
garden use. There is ample evidence that organic 
phosphate poisoning is uncommon among profes- 
sional sprayers. 

In view of their similarity, only parathion will 
be considered. Against most industrial materials 
the skin serves as a barrier of absorption. But para- 
thion is absorbed rapidiy through the skin. By what- 
ever route it enters, the affected person first notices 
headache and dizziness followed by abdominal 
cramps, diarrhea and sometimes uncontrolled defe- 
cation and urination. Constriction of the throat and 
chest become severe and alarming. The patient per- 
spires profusely, cannot focus his vision, and if he 
attempts to walk he will stagger or fall. Coma sets 
in with convulsions and Cheyne-Stokes respiration. 
Unless treatment is given, death results. 
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The physical signs are primarily those of auto- 
nomic nervous system stimulation due to cholines- 
terase inhibition. The blood pressure decreases in 
the early stages of intoxication and later becomes 
elevated. Perspiration, lacrimation and salivation 
are present. One of the most characteristic signs is 
pinpoint nonreactive pupils. Miosis has been the 
cause of a number of airplane crashes in California 
among the agricultural dusters. 


Diagnosis 

If even the milder of the foregoing signs and 
symptoms appears in a person known to have been 
spraying with the insecticide within the previous 
12 hours, a presumptive diagnosis of parathion 
poisoning is justified, for the clinical course is 
rapid and the early use of atropine is specific. 

The confirmatory laboratory test is the depres- 
sion of cholinesterase activity of both the erythro- 
cytes and plasma. According to Hamblin and Golz* 
“Unequivocal inhibition of red cell cholinesterase 
must be demonstrated to justify a definitive diag- 
nosis, and a diagnosis that is made in the absence 
of depressed cholinesterase levels is open to grave 


doubt.” 


Most laboratories report cholinesterase activity 
as a percentage of normal. Such a report is readily 
understood and less confusing than a report which 
expresses the result in terms of the units of meas- 
urement, since the latter differ with the various 
methods. This practice has the further advantage 
of permitting comparison of results from different 
laboratories. However, each report should clearly 
state the method of determination and, in the case 
of the electrometric method, the normal values for 
the particular laboratory. 


The Bureau of Adult Health in California has 
a list of laboratories qualified to carry out this test. 
Each physician should inquire of this bureau where 
such a laboratory is located in his community. 


Treatment 


Parathion poisoning necessitates emergency meas- 
ures. Atropine should be given intravenously be- 
fore any other medication is given and before the 
patient is taken home or to a hospital. Large, re- 
peated doses are necessary—2 to 4 mg. of atropine 
intravenously at 5 to 10-minute intervals until 
obvious improvement occurs. Then mild atropini- 
zation should be maintained for 48 to 60 hours. 
If convulsions do not subside, barbiturates may be 
useful. Morphine is contraindicated. 


Prevention 


Agricultural users of organic phosphates should 
wear protective clothing, which should not be worn 
home and should be washed before it is used again. 
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Shower baths should be taken at the end of the 
day’s work. If there is any intimation of undue 
exposure of the eyes, the eyes should be irrigated 
with isotonic sodium chloride. For workers who 
handle parathion in industrial plants, respirators 
and eye-goggles in addition to protective clothing 
are advised. Meticulous personal hygiene for all 
workers is essential. 


The organic phosphates should not be used at 
all in homes or in home gardens. But with regard 
to all other insecticides or other poisons, the medi- 
cal profession has an obligation to educate the non- 
industrial community. Physicians must learn more 
themselves about the properties of home-used sol- 
vents or powders. It would be advisable for county 
medical societies to distribute literature on the 
subject for physicians to keep in their reception 
rooms or mail to patients. Educational literature 
should be supplied to school children to take home. 


Another suggestion is a more complete, intelli- 
gent labeling system on the bottled or packaged 
goods. The mere chemical names of the ingredients 
are inadequate. The warning “not to breathe” is 
silly, for obeying it entails an almost impossible feat. 
The instructions should define exactly and simply 
the manner in which the product can be safely used 
and under what conditions. This would be good 


preventive medicine. In California alone, pesticide 
poisoning causes three times as many fatalities in 
the home as it does in industry. How many more 
nonfatal poisonings occur cannot be estimated. 
Of greatest importance to creating a safer home 
environment is education, a great part of which 
should be directed and stimulated by the medical 
profession. 
520 West Seventh Street, Los Angeles 14. 


REFERENCES 


1. Alvarez, W. C., and Hyman, S.: Absence of toxic mani- 
festations in workers exposed to chlordane, Arch. Indus. 
Hyg. and Occup. Med., 8:480, 1953. 

2. Biskind, M. S., and Bieber, I.: DDT poisoning. A new 
syndrome with neuropsychiatric manifestations, Am. J. Psy- 
chotherapy, 3:261, 1949. 

3. Fowler, R. E. L.: Insecticide intoxication, J. Agr. Food 
Chem., 1:469, 1953. 

4. Hamblin, D. O., and Golz, H. H.: Parathion poison- 
ing—A brief review, Ind. Med. and Surg., 24:2, 1955. 

5. Hayes, W. J., Ferguson, F. F., and Cass, J. S.: The 
toxicology of dieldrin and its bearing on field use of the 
compound, Am. J. Trop. Med., 31:519, 1951. 

6. Price, D. E.: Relationship of Pesticides to Health: 
National Agricultural Chem. Assn., Sept. 8, 1954. 

7. Princi, F.: DDT toxicity up to date, Soap and Chem. 
Specialties, 30:167, June 1954. 

8. Princi, F., and Spurbeck, G. H.: A study of workers 
exposed to the insecticides chlordane, aldrin and dieldrin, 
Arch, Indus. Hyg. and Occup. Med., 3:64, 1951. 


CALIFORNIA MEDICINE 





A Five-Year Study of Prematurity 


PILAR A. CENTENO, M.D., RUTH WALTER, M.D., and 
H. E. THELANDER, M.D., San Francisco 


Part I 


[IN ORDER TO GET a comprehensive picture of pre- 
maturity as seen at Children’s Hospital, San Fran- 
cisco, a study of a five-year period (1948-1952) 
was undertaken. The work was divided into three 
parts. The first part consists of data collected by 
coding all items on the maternal and infants’ charts 
and compiling this material into a workable form 
by the use of punch cards. The second part is an 
analysis of fatal cases, both stillborn and neonatal 
deaths, and the maternal and infant factors related 
to the outcome. The third part is a study of follow-up 
data on the survivors. 


Children’s Hospital is a general hospital for 
women and children. It is largely private, but Com- 
munity Chest and endowment funds permit some 
clinic practice. A random sampling of the five-year 
period under study showed that 10 per cent of the 
maternity patients were clinic patients and 90 per 
cent were private. In approximately 90 per cent of 
the obstetrical cases, delivery was done by physi- 
cians limiting their practice to obstetrics and in the 
remaining 10 per cent by a limited number of gen- 
eral practitioners. 


The nurseries for newborn babies at the hospital 
are under the supervision of the Department of 
Pediatrics and comply with the standards formu- 
lated by the American Academy of Pediatrics. 

The hospital is approved for intern and resident 
training. 

In this study, the definition of prematurity that 
is accepted by the American Academy of Pediatrics 
was used, namely, “any child under 5144 pounds or 
2,500 grams regardless of the period of gestation.” 
The Children’s Bureau interprets a live-born child 
as one which shows any evidence of life (breath- 
ing, heart beat, or movement of voluntary muscles) 
after complete birth. Birth is considered complete 
when the child is altogether outside the body of 
the mother, even if the cord is uncut and the pla- 
centa attached. 


In the five-year period from January 1, 1948, to 
December 31, 1952, there were 11,183 deliveries 
at Children’s Hospital. Of this number, 626 were 


_ From the Department of Pediatrics, Children’s Hospital, San Fran- 
cisco. The study was made possible by a grant from Mothers’ Milk 
Bank, San Francisco. 
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e To get a comprehensive picture of prematurity 
and neonatal death or survival, all factors on 
the maternal and fetal records that might be 
pertinent were recorded. This information, hav- 
ing to do with factors such as age, gravida of the 
mother, blood group incompatibility, period of 
gestation, weight at birth, type of delivery, medi- 
cation and anesthesia administered to the mother, 
is presented in tabular form. 

In the study of perinatal mortality it was noted 
that failure to establish normal pulmonary ven- 
tilation is the most common cause of death in the 
neonatal period. Maternal history of relative in- 
fertility, that is, previous abortions, stillbirths 
and premature deliveries, was the most impressive 
finding in the stillborn series. 

In the follow-up study of premature infants 
who survived the neonatal period, 8.5 per cent 
were found to be severely handicapped. In four 
cases the handicap was due to congenital anom- 
alies, in two others probably to infection, leaving 
12 with complications possibly ascribable to pre- 
maturity. Six of these had retrolental fibroplasia 
as a major handicap. In seven, mental retarda- 
tion was the presenting problem. Most of the 
handicapped ‘children had multiple handicaps, 
which included spasticity, delayed motor develop- 
ment, strabismus, etc. The incidence of the ne- 
cessity for corrective measures for feet and legs 
appeared relatively high. 

In general, survivors compared favorably with 
the rest of the childhood population. Complica- 
tions and twinning were associated inordinately 
often. 


born-alive prematures, with 90 neonatal deaths 
(under 28 days). The rate (per cent) of premature 
live births was 5.6, and the rate of neonatal deaths 
in the premature group was 14.07 per cent. The 
number of survivors was 536, or 85.93 per cent. 
There were 97 stillborns. As a control, data were 
gathered on the same number of term deliveries in 
the same period, the records being taken at random 
from the hospital’s archives. 


The race and economic status was included in 
the study but the data are of no significance because 
of the type of hospital and the patients admitted. 
Generally, in the case of indigent patients, delivery 
is done at a county hospital. 

Data on the ages of mothers are given in Table 1. 
There was no appreciable difference, so far as the 
ages of the mothers is concerned, between the total 
group of born-alive prematures, the neonatal fatali- 
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ties, the stillborns, and the normal control group. 
There was only one mother under 15 and none 
over 45 years of age. It is in these extremes that 
prematurity increases. The gravida of the mothers 
is shown in Table 2. The rates for the three groups— 
total, neonatal deaths, and stillborns—varied little 
between groups and differed in no appreciable de- 
gree from the corresponding data on the control 
group, except in the last category, “Gravida over V,” 
where the fatality rate in prematures was higher. 


Table 3 gives data on the babies with respect to 
Rh factor and isoimmunization factor in the parents. 
The ratio of known “negative” to known “positive” 
in the group was the same as in the general popu- 
lation—that is, about 15 per cent of the mothers 
were Rh-negative. 

Maternal factors in the premature cases are listed 
in Table 4. 

Multiple births is another factor in prematurity. 
During the period there was one set of triplets; all 
three infants survived and developed normally. 
There were 62 sets of twins, or 124 individuals, 
with a mortality of 71% sets, or 15 individuals, a 


TABLE 1.—Age of Mothers of Premature Babies* 


Babies 
Born Alive Fatal Cases Stillborn 


0 0 
33 27 
dh 58 
13 12 

0 0 


90 97 


Mothers’ Age Group (Years) 


“No difference noted in control group. 


TABLE 2.—Mothers of Premature Babies Classified as to Gravida 


Gestation of Mother Babies 
Total Fatal Cases Stillborn 


30 44 
32 24 
18 ac 
6 
4 
2 


97 


TABLE 3.—Premature Babies Grouped as to Parents’ Rh and 
Isoimmunization 


No. Babies 


Mother Rh-negative 
Mother Rh-positive 
Mother’s Rh not recorded 
Isoimmunization 
Husbands of Rh-negative mothers also Rh-negative 
Babies of Rh-negative mothers also Rh-negative 
Babies, with Rh-negative mothers, who died 
(not necessarily of erythroblastosis) ........................-.--- 
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death rate of 12 per cent of premature twins. (Fur- 
ther comments on twinning will be made in the 
follow-up study on survivors. ) 

The type of delivery of premature infants, both 
of the total group and the fatal cases, is given in 
Table 5. The number of cesarean deliveries done 
in a random sampling of all deliveries during the 
five-year period was 7.8 per cent. 

The period of gestation in this series was com- 
puted from the attending physician’s calculated 
date of delivery as given on the medical record. 
Table 6 gives data on that factor. Data on the weight 
at birth is given in Table 7. It was interesting to 
note that of the total 626 live-born prematures, 55 
per cent were females, whereas in the fatal cases 
48.9 per cent were females. 


TABLE 4.—Conditions Associated with Prematurity 


Maternal toxemia 

Uterine and adnexal disease 

Infections 

Metabolic and endocrine disease 

Renal disease 

Vascular disease (essential hypertension) 

Cardiac disease 

Genital disease: 
Premature rupture of membranes 
Premature separation of placenta 
Placenta praevia 

Not significant 


TABLE 5.—Type of Delivery of Premature Infants 


Type of Delivery Total Fatal Cases 
Spontaneous 133* 
Cesarean. section 917 


333 


Breech extraction 
Version 


*Includes 16 spontaneous breech. 
+Includes 18 repeat section. 


TABLE 6.—Data on Premature Babies with Relation to 
Calculated Periods of Gestation 


Per Cent 
Gestation in Fatal Fatal 
Weeks Female Total Cases Cases 


17 to 20 0 0 
21 to 24..... 6 100 
27 81.5 
79 
239 
245 
30 
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TABLE 7.—Distribution of Prematures by Weight Groups 


_—————— 


Weight Groups 


ess than 1,000 gm. (2 Ib. 4 oz.).................... 

001 to 1,500 gm. (2 Ib. 4 oz. to 3 lb. 4 0z.) .. 

501 to 2,000 gm. (3 Ib. 5 oz. to 4 Ib. 5 oz.) .. 

.001 to 2,500 gm. (4 Ib. 6 oz. to 5 lb. 8 oz.) .. 
Unknown 


Male 


14 
31 
43 
188 
6 


Female 


19 
26 
71 


224 


4 


344 


TABLE 8.—Neonatal Deaths in Relation to Premedication 
and Anesthesia 


Number 
4. Premedication of Cases B. Anesthesia 
Atropine 
Barbiturates 
Meperidine 
Nisentil® 
Morphine 
Dilaudid® 
Paraldehyde 


Pentothal 
intravenously 


TABLE 9.—Methods of Resuscitation and Number of Premature 
Infants Who Received Treatment 


Method 1948 1949 1950 1951 1952 Total 


23* 30 
248 74 


7 
388 


Mistogen 0 0 
Airlok 128 
Bronchoscope? or 


laryngoscope 0 6tt 60 14 


2 51 47 «+2118 


*1951, 3 died; 1952, 9 died; 8 also in Airlok and 4 in Mistogen 
and Airlok. 


§1950, all died; 1951, 8 died; 1952, 8 died. 
$1948, 1 died; 1949, 3 died; 1951, 1 died. 
41951, 1 bronchoscoped. 


In Table 8 is given the type of medication and 
anesthesia used in the fatal cases. This is given 
without further breakdown, which would have to 
be individualized to be of any significance. From 
a pediatric point of view, the frequency with which 
sedation is used is impressive and worthy of scru- 
tiny in relation to failure to expand lungs properly, 
the most commonly encountered cause of death in 
the group. 

During the five-year period, various methods of 
resuscitation and aiding early respiratory distress 
were tried (Table 9). The number of laryngoscopic 
examinations done varied from year to year with 
the training and enthusiasm of the residents. 


Data on oxygen therapy over the five-year period 
(Table 10) will be referred to again in Part III of 
this report dealing with follow-up of survivors. 


Since many pediatricians care for the infants on 
a private basis, various types of food formulas were 
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Number 
of Cases 


55% 


M li 
Fatal Cases — 


Rate 
Female Total (Per Cent) 


16 87.8 
ll 35.0 
10 13.2 

3 3.9 


+ 100 


44 
48.9% 


46 
51.1% 


TABLE 10.—Data on Oxygen Therapy of Premature Infants 


No. Cases 4 
Oxygen Used 1948 1949 1952 Total 


1950 1951 
I. High: Live 
Dead 
II. Medium: Live 
Dead 


6 
12 


_ 
Cow 


10 


bas 


w 
wore 





TABLE 11.—Type of Feeding 


No. Cases 


Type of Feeding 1948 1949 1950 1951 1952 Total 
Breast milk 0 5 1 3 1 
Cow’s milk 96 91 83 87 107 
Both (B and C) 12 32 13 10 12 
1 0 0 0 0 


14 21 8 17 12 
123. 149 132 
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TABLE 12.—Premature Infants Who Received Transfusions and 
Iron Therapy 


Therapy for Anemia 1948 1949 1950 1951 1952 Total 


Transfusion: 


0 
22 
32 


i A 
Iron and simple 
transfusion 8 


62 


used. The hospital is provided with breast milk by 
the Mothers’ Milk Bank, supported by the Baby 
Hygiene Committee of the local American Asso- 
ciation of University Women. In only a few cases 
was the diet made up entirely of breast milk, for 
even where breast milk was used, a change to arti- 
ficial feeding was usually made several days to a 
week or more before dismissal. Also, several physi- 
cians used some form of concentrated protein with 
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TABLE 13.—Duration of Hospital Stay of Premature Babies 


Duration of Stay 1949 1950 1951 1952 Total 


2 to 24 hours 

25 hours to 3 days 
4 to 7 days 

8 to 15 days 

16 to 30 days 

31 to 45 days 

46 to 60 days 

61 to 75 days 

76 to 90 days 
Over 90 days 


the breast milk to encourage a more rapid gain in 
weight. 

Table 12 gives data on transfusions and iron 
therapy for premature infants. 


Perinatal Mortality 


Part II 


OF THE 626 BORN-ALIVE PREMATURES during the 
five-year period from 1948 to 1952, 90 died in the 
first 28 days. There were 97 stillbirths. In addition 
there were seven deaths in the first year. These 
groups will be dealt with separately. 


A. Neonatal Deaths 


Of the 90 premature babies who died, 53 were 
subjected to autopsy. 

Table 15 gives the pathological cause of death 
in the cases in which autopsy was done and the 
clinical diagnosis in the other cases. Potter’ noted 
that atelectasis is not a diagnosis and that prema- 
turity, unless the infant is pre-viable, is not a cause 
of death. By these criteria, there was unsatisfactory 


diagnosis in 25 of the 37 fatal cases in which autopsy - 


was not done. In only five cases in which postmortem 
examination was done was no adequate cause of 
death found. The lungs in these five were atelecta- 
tic, indicating failure to inflate properly. 

From the analysis, it is obvious that the chief 
cause of death was lack of proper pulmonary venti- 
lation. There were thirteen with hyaline-like mem- 
brane, six with hemorrhagic pneumonia, and, in 
addition, four had infectious pneumonia, prenatal 
in origin. In four of the eight cases in which death 
was ascribed to trauma, there was failure to estab- 
lish normal respiration. Respiratory failure was the 
clinical diagnosis in four of the cases in which 
autopsy was not done. In 18 cases in which the 


272 


TABLE 14.—Neonatal Deaths in Various Age Groups in 
Present Series 


Duration of Life 1948 1949 1950 1951 1952 Total 


0 
10 


Less than 1 hour 0 
2 to 24 hours 14 
25 hours to 2 days 

3 to 5 days 


11 to 28 days 
Total deaths 


Number of autopsies.. 


co! KoOoouUnre 
BS] anShBu 


Data on the hospital stay of the premature infants 
is given in Table 13. Most survivors were dismissed 
in the first 30 days; very few stayed more than 45 
days. 

Survival time of the premature infants in this 
study, which will be discussed in Part II of this 
presentation, is shown in Table 14. 


cause of death could not be determined, atelectasis 
was noted either clinically or at autopsy. 


To reduce premature mortality, the problem of 
establishing normal ventilation must be attacked. 
Much has been learned about pulmonary physiology 
in the last few years in the study of respiratory 
paralysis in poliomyelitis and in the study of car- 
diac surgery. Great advances have also been made 
in anesthesiology. The principles learned need to 
be applied and modified for infants. In newborn 
babies the problems concern essential structures 
that are affected before they have ever functioned, 
such as the respiratory center and uninflated lungs. 
The additional factor in preventing respiration, 
namely obstruction within the air passages, is rela- 
tively simple to handle. Potter repeatedly empha- 


TABLE 15.—Autopsy Diagnosis and Clinical Diagnosis in 
Fatal Cases 


Clinical 
Diagnosis 
Autopsy Diagnosis Only 


Malformations 
Erythroblastosis 
Anoxia (placenta praevia, abruptio 
placenta) 
Infection: 
Prenatal 
Postnatal 
Trauma 
Prematurity (pre-viable) 
Abnormal pulmonary function 
Hyaline-like membrane 
Hemorrhagic pneumonia 
Miscellaneous 
Unknown (atelectasis) 
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A et 


sized that in fetal development the lungs are ready 
to function early, and only in pre-viable infants is 
pulmonary immaturity a cause of failure to venti- 
late adequately. The source of trouble, therefore, 
nust be sought in the central nervous system and 
n factors affecting the respiratory center. These 
‘actors are: Anoxia due to interference in utero with 
irculation, such as premature separation of the 
placenta or disease of the cord; trauma during de- 
livery, such as prolonged labor, severe moulding 
of the head, tears of the tentorium; shock of the 
infant from a combination of the factors above; 
and, finally, oversedation from premedication of 
the mother and from the anesthesia. 

In the study of resuscitation, several medical 
specialties should participate. A valuable practice 
at Children’s Hospital has been one or two joint 
conferences with new house officers yearly, in which 
members from the three departments — obstetrics, 
pediatrics and anesthesia — partake, reviewing all 
the foregoing factors concerning resuscitation and 
the immediate management of the infant. 

The present practice at Children’s Hospital con- 
sists of emptying the infant’s upper air passages 
of excess fluid immediately after delivery, both by 
gravity drainage in the old-fashioned manner and 
by suction as indicated. Sometimes direct laryn- 
goscopy is used for suctioning, other times not. 
Use of a bronchoscope is seldom indicated and is 
usually more traumatic than beneficial. The stomach 
contents are usually removed because a baby, only 
partially awake and still shocked, will regurgitate 
and aspirate. Often, 10 or 15 cc. of fluid is obtained. 
There is usually no necessity to institute immediate 
vigorous stimulation. A little patience is generally 
rewarded by the infant’s making some respiratory 
effort. If stimulation is indicated, gentle rocking 
imitating a rocking-bed, or pulling the hair, may 
be done. If this does not suffice, oxygen under posi- 
tive controlled pressure by a trained person is tried, 
rather than mouth-to-mouth breathing. The best 
method of applying positive pressure to an un- 
inflated or partially inflated lung still needs to be 
devised. After respiration is established, the infant 
is kept in an isolette with moist oxygen, and the 
addition of Mistogen or Alevaire is often practiced. 
The oxygen is always measured, is kept under 40 
per cent, and is lowered or discontinued as rapidly 
as the baby’s function improves. 

The Airlok has been available since 1950. 
Whether or not it is of value is controversial. The 
previously outlined principles of clearing the air 
passages and emptying the stomach contents are 
now conceded as necessary before placement in the 
Airlok, although at first it was thought that the Air- 
lok would take care of these details. Often the infant 
is placed in the Airlok for the positive oxygen 
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pressure without cycling or with only a few runs 
of cycling for its stimulating effect, much like a 
“spanking.” In a private hospital with a large staff, 
complete uniformity of practice is unattainable. 
However, obstetrical rounds, as well as pediatric 
rounds, are conducted regularly, and a monthly 
review of infant morbidity and mortality is held 
jointly by the departments. Table 9 (in Part I of 
this presentation) shows the extent to which these 
methods of resuscitation were used during the five- 
year period covered by the present study. 

The method of delivery is another factor in sur- 
vival. The hazard of hyaline-like membrane is in- 
creased with cesarean section. This must be weighed 
against the hazard of waiting for a normal delivery 
when the fetus shows signs of distress. The inci- 
dence of cesarean section in the neonatal death 
series was high—25.5 per cent. In the entire series 
of births the incidence of cesarean section was 7.8 
per cent. 

The frequency of premedication is also impres- 
sive (Table 8, Part 1). In only 9 of the 90 cases 
of neonatal death was no sedation given to the 
mother prior to delivery. Although sedation is 
selected carefully as to kind, dosage and relation 
to stage of delivery, there are still factors to con- 
sider in its ultimate effect on the outcome. The 
excretion of the drug by the infants may vary 
greatly, depending on many factors. Actually, very 
little basic knowledge on this subject has been ob- 
tained. More important, however, is the effect of 
even a very little sedation on a respiratory center 
that has not yet functioned independently and on 
lungs that have never been inflated. In the series, 
general anesthesia was given in 32 cases, local, 
spinal or caudal in 52 and intravenous pentothal 
in three. If anesthesia is combined with premedi- 
cation, the effect on the infant is probably enhanced. 

The other factors relevant to neonatal mortality 
have been more successfully dealt with. Replace- 
ment transfusions for erythroblastosis, when well 
done, have saved many infants that formerly would 
have died and have spared many others from the 
consequences of kernicterus. 

Infection poses less of a problem than formerly, 
but viruses may still invade a nursery. There was 
one episode of diarrhea during the five-year period 
covered by this study. Four infants died of it— 
three in the neonatal period of 28 days and one 
later. Fortunately, this infection did not spread to 
other nurseries, and it is the only instance of 
diarrhea of the newborn in Children’s Hospital. 
Control of infection must be directed primarily 
toward personnel working with the infants. Stable, 
well trained nurses and aides who have been care- 
fully schooled in the hazards of mild infection are 
the best safeguard. After a person who works in 
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or near the nursery has had a respiratory or an 
intestinal disease he ought not return to duty except 
with the permission of the pediatrician in charge 
of the nursery or a physician delegated by him. 
It is important to instruct the house staff in these 
precautions. 


Twinning is an indirect cause of neonatal mor- 
tality, but, since often one of the twins survives, 
comments on twinning will be made in Part III of 
this study. 


The survival rate in the present series compares 
favorably with that in series reported upon by other 
investigators. In the Children’s Bureau Manual,” 
the over-all death rates by weight groups are shown 
as higher than those found in the series here re- 
ported upon. For example, the death rates at the 
New York City hospitals in 1945 (cited in the 
manual) compare with the rates at Children’s as 


follows: 
Weight (Grams) 
1001-1500 1501-2000 2001-2500 


‘ 62.1 22.9 6.3 
Children’s f 35.0 13.2 3.9 


Locale Under 1000 


The survival time in the series here reported 
upon followed the pattern noted in other series, 
with the first few hours, or at most 48 hours, posing 
the greatest hazard. Deaths thereafter are often due 
to congenital anomalies or rare complications (Table 


14, Part I). 


B. Stillborns 


There were 97 stillborn infants, 50 male and 47 
female, during the period studied. Autopsy was 
done in 31 cases, as compared with autopsy in 53 
of the 90 cases of neonatal death. The reason for 
smaller proportion of autopsies in the stillborn 
group is that many bodies were macerated and such 
extensive autolysis had taken place that autopsy 
could not be performed. On the other hand, more 
autopsies on placentas were recorded in this group. 
The results of the autopsies are given in Table 16. 

Sixteen of the above 31 bodies subjected to 
autopsy were described as macerated. 

Only 8 of the 97 stillborn babies were delivered 
by cesarean, as compared with 23 of the 90 babies 
who died in the neonatal period. 

There were 15 Rh-negative mothers, indicating 
no greater influence of this factor than in the popu- 
lation at large. The histories of the mothers of still- 
born babies were revealing. Prenatal pathologic 
conditions are reported in Table 17. 

In 31 of the 97 cases there was a history of previ- 
ous abortions, stillbirths and premature deliveries. 
Similar data have been noted in other studies. In a 
review of perinatal deaths, the frequency of relative 
infertility and other factors in the history, not 
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TABLE 16.—Autopsy Diagnosis in Stillborn Babies 


Malformations 
Erythroblastosis 
Anoxia 
Infection 
Trauma 


TABLE 17.—Prenatal Pathologic Conditions in Cases in Which 
Babies Were Stillborn 


MATERNAL FACTORS 


Bleeding in early pregnancy 
Toxemia 


MURA GON ANGR CURR cscs ses ceccsteenutedecasdsesdecoscssecstecs 
Headache and nausea only 
Death in utero unexplained 


GENITAL FACTORS 


Premature separation of placenta 
Placenta praevia 
ARNE NE  sos scacag li cal seeoiasat basins 
Extensive placental infarcts 

Placental insufficiency 

Degenerate placenta 

Hyperplasia of placenta 

Inflammation of placenta 

Cord disease 

Premature rupture of membranes 

Hydramnios 


TABLE 18.—Causes of Death After the Neonatal Period 


Birth 
eigh 


Weight 
Case Sex (Ib. & oz.) Age Cause 


2 12 34days Congenital heart disease. Aspira- 
tion, Feeble. 


Infectious diarrhea (nursery epi- 
demic). 

B. coli sepsis, including menin- 
gitis. 

Congenital central nervous system 
anomalies and meningitis. 
Asphyxiation. No other details. 
Virus infection. No other details. 
Hepatitis, etiology undetermined. 


4 36 days 
2% mo. 
2% mo. 


2% mo. 
1 year 
1 year 


necessarily recorded on the hospital charts, led to 
an impression that maternal causes are even more 
prevalent than statistical studies would indicate. 
Often, poor babies are the result of disease of some 
sort during pregnancy, and the infants become the 
responsibility of a pediatrician who is justified, 
therefore, in inquiring into the prenatal life of his 
charge. 

Internists and psychiatrists might profitably be 
added to the group for discussion of the problems 
involved in relative infertility. 
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Cc. First Year Fatalities 


As was noted earlier, it was found that seven 
deaths had occurred after the defined neonatal 
period of 28 days. The causes of death and the age 
at which death occurred are listed in Table 18. 


REFERENCES 
1. Potter, E. L.: The trend of changes in causes of peri- 


natal mortality, J.A.M.A., 156:1471-1474, Dec. 18, 1954. 


2. Premature Infants—A manual for physicians. Federal 
Security Agency, Children’s Bureau. 


Follow-up Study of Premature 
Survivors 


Part III 


IN THE PRESENT SERIES 536 of the 626 born-alive 
premature babies survived beyond the neonatal 
period. As a part of the study of various aspects of 
prematurity, a follow-up of survivors. was carried 
out. This was done by formulating a questionnaire 
that would be simple to fill out by the mothers and 
would reveal a fairly accurate picture of the devel- 
opment of the child. A photograph of the child 
was requested. It was not expected that all the 
children could be reached nor was it intended to 
make a statistical comparison of these children with 
full-term babies. The aim was to get a fair sampling 
of the group and to detect, if possible, the areas 
of development most frequently affected adversely 
by prematurity in order that more careful attention 
to these conditions might be undertaken even dur- 
ing the stay in the nursery. Although there are good 
studies on growth and development of children, 
there are few that give the incidence of various 
defects at the different age levels. The number of 
cases of foot and leg deformities, the frequency of 
strabismus, the number of respiratory infections a 
year at different age levels — these are things on 
which data are not available. Pediatricians have 
impressions that certain defects are more common 
in premature than in full-term infants. The value 
of the present study is limited by the inability to 
compare with data on full-term infants, but it high- 
lights certain aspects of prematurity that deserve 
further evaluation. 

It was possible to get a fairly complete follow-up 
on 218 children, or 40.7 per cent of the 536 sur- 
vivors. There were 108 males and 110 females. A 
picture of the child was supplied in 98 cases, and 
in 40 cases the replies to the questionnaire were 
checked with office records of one of the authors. 

The large majority of premature infants on whom 
follow-up data were obtained were robust, healthy 
little individuals who, often by one year or, at the 
latest, two, had compensated for their prematurity. 
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A careful analysis of defects recorded, and a 
comparison of them with the findings in the ma- 
ternal and infant records, was made (Tables 19 
to 21). 

There were seven deaths between the neonatal 
28-day period and one year. (These deaths were 
reviewed in Part II.) No other fatalities were re- 
ported. The study of defects was made on 211 cases. 


The six cases of blindness (Table 19) were due 
to retrolental fibroplasia. An analysis of the cases, 
the years they occurred, and oxygen administration 
is given in Table 21. 

The incidence of cardiac anomalies did not seem 
high. There were three babies recorded as having 
congenital heart defects and five others mentioned 
as having heart murmurs. The three with congenital 
defects were observed periodically in the cardiac 
clinic at Children’s Hospital. There were five chil- 
dren who had been in casts for feet and leg deformi- 
ties, 11 had worn braces, 33 wore corrective shoes, 
11 were late walkers (after 20 months) and in one 
congenital abnormality of the hip is recorded. There 
were ten operations for inguinal hernia, seven for 
eye corrections, seven for miscellaneous conditions, 
and 25 tonsillectomies. In addition there were 11 
hospitalizations for miscellaneous medical condi- 
tions. Two children were noted to have had con- 
vulsions. Four had transfusions for anemia, and 
six minor congenital defects (such as birthmarks 
and stridor) were mentioned. 

A special study was made of the infants with 
evidence of central nervous system damage (Table 
20). Several had been registered in the cerebral 
palsy clinic or in the neurological clinic at Chil- 
dren’s. 

Although the defects recorded in the survivors 
studied may seem, in aggregate, somewhat impos- 
ing, only 18 children were relatively severely 


TABLE 19.—Visual Disturbances in Premature Infants 


Abnormality Number of Cases Per Cent 


Blindness 2.8 
Poor vision 6 2.8 


Strabismus 15 (with 7 operations) 7.1 
Wearing glasses - 11 5.2 
Consulted ophthalmologist ...... 49 23.2 


TABLE 20.—Central Nervous System Disease in Premature Infants 


Mentally retarded 
Mongol . 
Arrested hydrocephalus 
With motor involvement 
Without motor involvement 
Hemiplegia 
Quadriplegia 
Paraplegia ........ iat idea ga pStack peace 
Delayed motor development and congenital heart defect... 1 
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handicapped—several having multiple defects. The 
remaining children compared favorably with the 
average childhood population, their defects being 
remediable. The severely handicapped, as here re- 
corded, represent 8.5 per cent of survivors studied. 
Table 21 is an analysis of this entire group. Twelve 
were males and six females. The weight varied from 
two to five pounds. The hospital stay varied from 
twelve days to over three months. Five were twins; 
one set is in the group, the others represent the sur- 
viving member of the set. There were four with con- 
genital anomalies, including the one mongol in the 
group. The cases of hemiplegia and paraplegia may 
have been caused by infection, which will be dis- 
cussed later. This leaves 12 cases needing special 
inquiry. 

Of the six infants with retrolental fibroplasia, 
four were males and two females. The birth weight 
varied from 2 pounds to 4.5 pounds—one was in 
the weight group under 1,000 grams, three in the 
group 1,001 to 1,500 grams, and two in the group 
1,501 to 2,000 grams. Two were survivors in twin 
sets. All of the six had respiratory difficulty at birth 
of a severe degree. Two were put in the Airlok, one 
for 1 hour and 35 minutes. One had respiratory 
distress for four hours, one had cyanotic spells and 
grunting respiration, and one was given oxygen 
under positive pressure and caffeine stimulation. 

The maternal histories of the children with retro- 
lental fibroplasia were referred to. Four of the six 
mothers had histories of previous premature fatali- 
ties and abortions. As was previously noted (in 
Part II of this study) approximately one-third of 
the mothers of stillborn infants had a history of 
previous abortions and premature fatalities. One 
mother had a history of two previous abortions, 
two had had one previous premature baby who 
died, and one mother was Rh-negative and had 
had three pregnancies that terminated in abortion. 
Although adverse factors necessitated placing the 
children in an atmosphere of high oxygen, it does 
not necessarily follow that the oxygen alone was 
the toxic agent in producing retrolental fibroplasia. 
It is likely that multiple factors operate and that 
the shock and anoxia may predispose tissues to 
pathologic change. This is true in kernicterus. The 
prenatal history and the environment of the fetus, 
as well as the shock of delivery, should be consid- 
ered in a study of etiologic factors. Genetic factors 
may also play a role. 

The six children with severe brain damage, but 
without retrolental fibroplasia, varied in weight at 
birth from 2 pounds 8 ounces to 3.5 pounds. Two 
were a twin set, and two others were survivors of 
twins. Four of the six had high oxygen therapy. 

The size of the infant is not the sole determining 
factor, for although nine premature babies from 
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the nursery at Children’s Hospital have registered 
in the cerebral palsy clinic, five full-term babies 
weighing between six and eight pounds have also 
registered there. Of special interest is the child with 
spastic quadriplegia, since the nursery period was 
relatively uneventful, and, with a weight of 3 pounds 
5 ounces, there was no particular evidence that she 
would become thus severely handicapped. 

Two of the mothers had history of previous un- 
successful pregnancies. In one case there was a 
history of premature separation of the placenta and, 
in another, ruptured membranes for ten days. 

The factor of multiple births appeared very fre- 
quently in all the data on handicapped survivors 
in the present series. Even one of a surviving twin 
set has been found fairly often to be moderately to 
severely handicapped, as compared with the other 
twin. One child in the cerebral palsy group with 
spasticity, microcephaly and retardation was deliv- 
ered with a macerated twin fetus. In the entire series 
of premature infants, there were six instances in 
which such delivery had occurred. In three of these 
cases the surviving twin died shortly after birth. In 
one set the macerated fetus and the one born alive 
both had multiple anomalies. In another, the born- 
alive infant was edematous, breathed poorly, and 
died shortly after delivery. At autopsy hemorrhagic 
pneumonia was noted. In the third case, the mother 
had chronic nephritis. One twin was a macerated 
fetus, and the other died shortly after delivery with a 
meningocele and hydrocephalus. In three instances, 
the surviving twin was dismissed in good condition. 

A follow-up of two of the babies born with a 
macerated twin was obtained. In one instance, the 
mother had toxemia. The macerated fetus was a 
female weighing 2 pounds 4 ounces, and the other 
child, a boy, weighing 5 pounds 9 ounces, was dis- 
missed after the average hospital stay and at one 
year of age was normal in development. In this 
case, one cord was found to be obstructed. In the 
second case in which follow-up was obtained, a 
female weighing 2 pounds 8 ounces was born 
macerated; the twin, a male weighing 6 pounds 7 
ounces, was dismissed and at five years of age was 
a normal, healthy child. The placenta showed de- 
generative change in the smaller section, and 
autolysis of the cord was noted. In the third case 
both twins were females. One, weighing 4 pounds 
12 ounces, was macerated, and the other, weighing 
6 pounds 6 ounces, was dismissed from the nursery 
appearing normal. One cord had a velamentous 
insertion. Follow-up data in this case could not be 
obtained. 

When these cases were discussed at medical 
rounds, the statement was made that, in animals, a 
litter born with a macerated fetus was often con- 
sidered a poor litter and the entire group was de- 
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stroyed. This statement was confirmed by Dr. K. F. 
Meyer, of Hooper Foundation, University of Cali- 
fornia, as still being the prevailing philosophy in 
animal husbandry. However, surviving twins in the 
larger animals are known to have developed nor- 
mally. 


A curious incident occurred in the nursery dur- 
ing the five-year period here reported upon. The 
smallest premature infant in the series whose weight 
dropped from 2 pounds 2 ounces to 1 pound 10 
ounces, or under 1,000 grams, but whose progress 
was satisfactory, had an unexplained convulsion at 
five weeks of age, after which he showed weakness 
of the right arm and leg. A few days later, another 
premature infant in the same nursery appeared 
more listless than usual, ate poorly, and later it 
was noted that her right arm was favored. Another 
infant, weighing 5 pounds 8 ounces, in the nursery 
with these two infants, was dismissed in good con- 
dition. Later, he was brought back to the pediatric 
ward for circumcision and, following the operation, 
paralysis of both lower extremities developed. Viral 
studies, both by chick embryo inoculation and 
blood agglutination, carefully pursued, were fruit- 
less. Two of the children, the hemiplegic and the 
paraplegic, were still under observation at the time 
this report was prepared and showed rather pro- 
nounced weakness, more of the lower motor neuron 
than the spastic type. The third child recovered, 
except for slight contracture at the right elbow. 
There was no history of any illness among the per- 
sonnel entering the nursery. The possibility of a 
coxsackie virus producing the condition was con- 
sidered, but proof could not be demonstrated. Two 
of these cases are listed in the severely handicapped 
group and were mentioned earlier as possibly due 
to infection. 


The weight curves of the prematures illustrate 
that, even with many private pediatricians in at- 
tendance and a variety of formulae used, the gains 
are very similar. A special analysis of the use of 
breast milk will be made later. Although most of the 
infants were fed by bottle, a specially modified 
polyethylene tube used by one of the authors has 
proven safe, nonirritating, and especially useful for 
the small infants or other poor feeders. Vitamin C 
is given routinely, singly or in combination with 
other vitamins. Iron, alone, was administered to 
32 infants. Twenty-two infants had transfusions 
only. Eight had transfusion and iron by os. 


RECOMMENDATIONS 


From the foregoing, it is apparent that certain 
information already available can be put into more 
general practice and that in some areas further 
study is needed. 
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. The present knowledge of retrolental fibroplasia, 
even though incomplete, indicates that high con- 
centrations of oxygen may be toxic to the visual 
organ, at least in certain circumstances. Oxygen 
should be given to premature infants under pre- 
scribed conditions. 


. Failure to establish adequate pulmonary venti- 
lation is the most frequent cause of neonatal 
deaths. Knowledge of respiratory physiology is 
still incomplete, but the use of sedatives and 
anesthesia should be very carefully studied. Other 
means of relaxation and reassurance should be 
explored. Methods of resuscitation should be 
reviewed once or twice a year to familiarize new 
members of a hospital staff with good practices. 


. The method of delivery should be carefully se- 
lected and its advantages weighed against its 
hazards. Cesarean section, in the case of prema- 
turity, is accompanied by such a high mortality 
that another choice can scarcely give a higher 
death rate. 


. A poor fertility history in many mothers is obvi- 
ous, and this is a field that should be continually 
studied, not only by obstetricians, but by in- 
ternists, geneticists and psychologists. 


. Multiple births obviously are statistically asso- 
ciated with premature mortality and morbidity, 
and, although by its very nature this factor is 
largely beyond control, there are still areas that 
can be further studied. 


. Although the feeding of premature babies has 
been simplified and much new information con- 
cerning homeostasis in the newborn is available, 
there is still a tendency to overhydrate and over- 
medicate premature infants. 


. The single most valuable educational situation 
is a routine review of all fatal cases, neonatal 
deaths, and stillbirths. Obstetricians, pediatri- 
cians, pathologists, nurses, and probably some- 
times hospital administrators, should participate 
in such reviews. Internists, psychiatrists and 
geneticists should be invited when certain types 
of cases are discussed. 


. The standards approved by the American Acad- 
emy of Pediatrics should be known in every 
nursery and applied in so far as possible in the 
local situation. 


ACKNOWLEDGMENTS 


Acknowledgments are made to Donald Dallas, M.D., chief 
of the Department of Obstetrics, for his cooperation in 
carrying out this study; to Miss Laurie Southgate, record 
librarian, for her valuable assistance and considerable volun- 
teer work in this study. 


CALIFORNIA MEDICINE 


















With Particular Attention to the Effect of Antibiotics 


OTITIC HYDROCEPHALUS is a rare and perplexing 
complication of otitis media. The signs and symp- 
toms of this ill-defined entity are varied and vague, 
and have become still less specific since the introduc- 
tion of antibiotic therapy. Recognition of this severe 
intracranial complication is essential, for ultimate 
blindness can be prevented only if energetic treat- 
ment is instituted at the earliest possible date. The 
following case may serve to illustrate the many in- 
tricate problems encountered in the diagnosis and 
treatment of otitic hydrocephalus. 


REPORT OF A CASE 


A boy, six years of age, was observed in March, 
1954, with acute bilateral otitis media. Bilateral 
myringotomy was performed and terramycin was 
administered for four days. The infection cleared up 
satisfactorily. 


The patient had had numerous attacks of otitis 
media since infancy. Other pertinent facts from the 
history include neurodermatitis at two years of age, 
infectious mononucleosis at three and a half, tonsil- 
lectomy and adenoidectomy at four and a half years. 
For the preceding two years he had had attacks of 
excessive sneezing in the morning, cause unknown. 
The father was subject to asthma, the mother dia- 
betic. An only sibling died in infancy. 


On June 4, 1954, the patient returned with acute 
otitis media on the right and spontaneous rupture of 
the tympanum. Terramycin, 100 mg. four times 
daily, was prescribed, and the dose was increased to 
200 mg. when otorrhea was still present after four 
days. On the following day the left drum was bulging 
and myringotomy was performed. A culture of the 
pus at that time was reported to be sterile. However, 
a change was made to penicillin, 1,000,000 units 
daily, and this was continued another four days. On 
the day of myringotomy the child began to vomit, 
and two days later dehydration due to emesis made 
hospitalization necessary. The patient was afebrile. 
Upon examination of the blood, values were ob- 
served to be within normal limits. In view of earlier 
episodes of vomiting, the consulting internist felt 
that the present attack might be explained on an 
emotional basis, or that it represented a reaction to 
terramycin. At the time of discharge from the hos- 
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Management of Otitic Hydrocephalus 


LeROY J. BARNES, M.D., Inglewood 





e Otitic hydrocephalus as a complication of 
otitis media is probably not so rare as is generally 
assumed. The onset is insidious and first symp- 
toms are vague. Even after signs of elevated 
cerebrospinal fluid pressure appear, differential 
diagnosis remains a difficult problem. 

On the basis of what is known of the pathologic 
features and clinical course of otitic hydroceph- 
alus a plan for the prevention and management 
of this complication is suggested. 


In children and adolescents with a history of 
recurrent otitis media and other conditions likely 
to produce hydrocephalic disturbances, new epi- 
sodes of otitis media must be treated along 
classical lines, notwithstanding supplementary 
use of antibiotics. After recovery, extended follow- 
up observation is required, which should include 
repeated ophthalmoscopic examinations. A find- 
ing of changes in the eyegrounds calls for neuro- 
logic evaluation. 

Energetic treatment, particularly daily spinal 
taps, may prevent ultimate blindness. 





pital, three days later, the ears were completely dry 
and the drums normal. 

One week later the child started to vomit again, 
and on the following day, June 22, there were six 
bouts of vomiting. The mother reported that he 
seemed apathetic and had complained of headache. 
The ear drums looked completely normal; there was 
no discharge, and an audiogram at that time showed 
essentially unimpaired hearing, in contrast to a hear- 
ing loss of 30 to 40 decibels four and a half months 
earlier. 


Since the otologic findings were insufficient to 
account for the child’s lethargy, he was sent to a 
pediatrician for consultation. The latter noted bi- 
lateral early questionable papilledema. Within two 
days the swelling of the disks had become definite, 
and the child was referred to Children’s Hospital for 
neurologic and ophthalmologic evaluation. In view 
of the absence of other neurologic findings and the 
history of otitis media, a diagnosis of otitic hydro- 
cephalus was taken into consideration. But while the 
ophthalmologist suggested immediate reduction of 
intracranial pressure, the neurosurgeon felt that the 
indications were not sufficiently clear-cut to warrant 
a spinal tap or decompression. As a roentgenogram 
at this time demonstrated clouding of the right mas- 
toid, it was decided to perform mastoidectomy, and 
for the rest to keep a careful watch for further de- 
velopments. 
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On June 28, simple mastoidectomy was done. 
Upon exploration the roentgenographic diagnosis 
was confirmed: The mucosa in the cells was thick- 
ened, but no tissue breakdown or abscess formation 
was observed. The dural bone was exposed, seemed 
normal upon inspection, and was therefore not dis- 
turbed. Material for culture proved sterile on lab- 
oratory examination. Following the operation the 
child’s condition was much improved. 

In spite of the alleviation of symptoms papil- 
ledema persisted, and on July 6 the patient began 
to have visual disturbances. Two days later he vom- 
ited again. The temperature then was slightly ele- 
vated (99.4° F), and right internal strabismus was 
noted. However, all reflexes were normal As vomit- 
ing persisted and strabismus became more pronoun- 
ced the patient was again referred for neurologic 
examination. In addition to high-grade bilateral 
papilledema there appeared a mild discrepancy in 
knee and ankle jerks, more pronounced on the left 
than on the right. Both eyes showed an intermittent 
tendency to wander medially. The boy was alert and 
cooperative, but somewhat irritable. In view of the 
complex history, it was felt that cerebral abscess was 
a possibility and that ventriculography should be 
done. 

The patient was admitted to Children’s Hospital 
and lumbar puncture was performed. The cerebro- 
spinal fluid pressure was considerably elevated; 
there were 2 leukocytes per cubic mm.; protein 
content was 7 mg. per 100 cc. On trephination of the 
skull the brain was found to be tense and the intra- 
cranial pressure greatly increased. By roentgenogra- 
phic visualization it was observed that the ventricles 
were about twice their normal size, but completely 
symmetrical, without evidence of a defect indicative 
of a space-occupying lesion. Brain abscess was thus 
excluded, and on clinical grounds cerebellar abscess 
seemed unlikely. The neurologic diagnosis was 
therefore: Possible cerebral edema and thrombo- 
phlebitis, caused by (and perhaps still propagated 
by) otitis. 

The presence of continued mastoiditis was dis- 
proved by a new set of roentgenograms of the mas- 
toid bones. Consequently, left mastoidectomy was 
not considered necessary. The ears were frequently 
examined and always found to be dry and normal 
in every respect. 

By the end of August the papilledema had in- 
creased to 4+ D, bilaterally. The pediatrician started 
medication with Diamox® (acetazoleamide) in an 
attempt to decrease intracranial pressure. At first the 
papilledema improved greatly. However, the effect 
of the drug was not sustained and it was discon- 
tinued after one month. A thorough study demon- 
strated that the child was highly sensitive to various 
allergens, but desensitization treatment proved only 
locally effective and did not change the course of the 
disease. 

One month later, optic atrophy developed and the 
child was rehospitalized. A ventriculogram at that 
time showed no localized lesion. Daily spinal taps 
showed cerebrospinal fluid pressure varying between 
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300 and 500 mm. of water. As it was impossible to 
control the increased cerebrospinal fluid pressure by 
lumbar punctures alone, spinoperitoneal anastomosis 
was done in order to establish continuous drainage 
of spinal fluid. However, progress of optic atrophy 
could not be checked, and the child became blind. 
Despite intercurrent infection of the upper respira- 
tory tract, the hearing remained normal. On the 
other hand, headaches increased in severity, and on 
clinical grounds a hidden intracranial tumor was 
suspected. A neurologist, consulted in April, 1955, 
proposed a sagittal sinus dye study and suggested, 
as a last resort, cautery of the choroid plexus. 


? 7 Ls 


In the case presented in the foregoing the diagno- 
sis of otitic hydrocephalus remained doubtful during 
the entire period of observation and treatment. It is 
precisely this fact, that signs and symptoms were 
inconclusive throughout, which may have prevented 
early countermeasures. The findings rather suggested 
an expectant attitude, based on the common experi- 
ence that in most cases otitic hydrocephalus regresses 
slowly by itself and that spinal puncture is of little 
use in combating a greatly increased production of 
cerebrospinal fluid. Presumably the case represents 
an especially elusive instance of otitic hydrocephalus. 
But whatever the final diagnosis—and there may 
never be certainty of diagnosis even should autopsy 
be done ultimately—this case invited a discussion of 
the diagnostic and therapeutic problems inherent in 


otitic hydrocephalus. 


DIAGNOSTIC AND THERAPEUTIC PROBLEMS 


Terminology 


Otitic hydrocephalus may not be so rare as it is 
usually assumed to be, particularly in mild, transient 
and subclinical forms. The extreme vagueness of 
signs and symptoms has prevented a clear-cut de- 
scription of this complication of otitis media which 
would impress itself on otologists’ minds. One writer 
on the subject”? called it a well-defined syndrome, 
while others*! were not even convinced of the exist- 


‘ence of otitic hydrocephalus as a clinical entity. 


This uncertainty is reflected in a thoroughly con- 
fusing terminology. Hamberger”' stated that it is the 
greatest problem to find a suitable name for the 
syndrome. But as no agreement has been reached to 
date, there is nothing left but to enumerate the vari- 
ous terms that have been used since Quincke’s time. 
Quincke*® included the condition in the larger group 
of serous meningitis. Passot®4 spoke of a “hyper- 
tensive meningeal state” and also used the term 
“meningeal hydrops.” This description has more 
recently found favor with a group of ophthalmolo- 
gists.2° The term “otitic hydrocephalus” goes back 
to Symonds,** who himself had formerly used other 
descriptions, like “pseudo-brain-abscess” or “non- 
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suppurative encephalitis.” In order to eliminate the 
suggestion that the syndrome is due to an infectious 
intracranial disease, Davidoff and Dyke'® proposed 
the term “hypertensive meningeal hydrops.” Other 
observers spoke of “ependymitis serosa,” “meningis- 
mus,” or “pseudo-tumor of the brain.”*® This latter 
term has been severely criticized; Kehrer?* showed 
that what has been called “pseudo-tumor of the 
brain” can be produced by at least 22 different dis- 
eases and recommended that whenever the basic dis- 
order cannot be reliably established it would be bet- 
ter to speak of “chronically increased intracranial 
pressure of unknown origin.” Some neurosurgeons 
prefer the term “cortical thrombophlebitis,”** others 
“thrombosis of the dural venous sinuses.”** As the 
symptom complex may follow not only otitis media 
but also nasopharyngeal and other infections, Mc- 
Alpine”® introduced the term “toxic hydrocephalus” ; 
later, however, McAlpine distinguished between two 
forms of hydrocephalus—thrombotic or otitic hydro- 
cephalus, and toxic hydrocephalus.*® Another aspect 
of the disease is stressed by use of the term “allergic 
encephalopathy with papilledema.”'* From a prac- 
tical point of view, however, the author feels that it is 
best to retain the most commonly accepted term: 
Otitic hydrocephalus. As Williams‘? said many years 
ago: “The term, while not completely accurate, serves 
to keep otologists on the alert for its presence with 
otitis, and is therefore generally useful.” 


Pathologic and Etiologic Features 


The terminologic difficulties have their root in the 
still undecided causes and pathologic features of 
otitic hydrocephalus. The essential finding is in- 
creased cerebrospinal fluid pressure, but it has not 
as yet been conclusively established how this phe- 
nomenon is brought about. 


Formerly the answer was sought in two directions 
—increased secretion or decreased absorption of 
cerebrospinal fluid, or possibly a combination of 
these two factors.”! But in more recent years other 
explanations have been advanced, particularly what 
may be called the concept of dynamic equilibrium 
between cerebrospinal fluid pressure and cerebral 
blood flow,** and several theories stressing the me- 
chanical origin of the condition. In the following the 
more important pathologic findings will be briefly 
reviewed, but only to the extent that they may con- 
tribute to a better understanding of the symptoma- 
tology and to the selection of treatment. 


The assumption of increased secretion of cerebro- 
spinal fluid is based on the finding of enormously ele- 
vated pressure when spinal and ventricular puncture 
is carried out, as well as on the development of 
papilledema, which is the only consistent sign of 
otitic hydrocephalus. There can be no doubt that 
hydrocephalus may occasionally be brought on by 
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overproduction of cerebrospinal fluid.?* But the 
earlier theory that otitic hydrocephalus is always due 
to a functional disturbance of the choroid plexus*® 
has become doubtful, in spite of a finding of conges- 
tion of the choroid plexus in one of the rare cases in 
which autopsy was done.*! The formerly held opin- 
ion that cerebrospinal fluid is mainly elaborated by 
the choroid plexus is now disproved,® and it has been 
definitely demonstrated that fluid is also formed 
within the spinal subarachnoid space.® But even the 
basis for the assumption of increased fluid production 
has been assailed. It is generally agreed that in otitic 
hydrocephalus the spinal fluid is not abundant, but 
that overproduction has been merely inferred from 
the finding of increased pressure.*! Indeed, Ford and 
Murphy”? assumed that there actually is diminution 
of secretion of cerebrospinal fluid in hydrocephalus 
of long standing. The blood supply of the choroid 
plexus is diminished by compression, they held; and 
the renewed rise of cerebrospinal fluid pressure fol- 
lowing ventricular puncture was ascribed to hyper- 
emia of the plexuses, brought on by sudden with- 
drawal of fluid resulting in an outpouring of large 
amounts of cerebrospinal fluid. 


Next it was suggested that increased cerebrospinal 
pressure might be due to decreased absorption of 
cerebrospinal fluid. This theory was advanced by 
Symonds,** who indeed came to the conclusion that 
otitic hydrocephalus is symptomatic of thrombosis 
in a superior longitudinal sinus. He assumed that 
there is slow retrograde propagation of the throm- 
bus, the mural spread affecting the arachnoid villi, 
but never resulting in complete obstruction. Sym- 
onds based his interpretation largely on observations 
at autopsy reported by Bailey and Hass.” The actual 
presence of creeping thrombosis in the longitudinal 
sinus has been convincingly visualized by means of 
sinography.'® In one autopsy'* it was demonstrated 
that the left lateral sinus was replaced by a fibrous 
cord with a few small vascular channels running 
through it; in another instance,?° where the patient 
had died of an intercurrent disease, the thrombosis 
was most pronounced in the posterior half of the 
superior longitudinal sinus, and its onset was es- 
timated as having occurred at the same time that 
first symptoms developed. 


Occasionally blockage of the arachnoid villi can 
be shown at postmortem examination.”* But otitic 
hydrocephalus cannot be dependent upon obstruc- 
tion of the big venous sinuses, for the result of the 
Queckenstedt test is never positive.'* Furthermore it 
has been observed that lateral sinus thrombosis is 
not the complete explanation, because thrombophle- 
bitis of the sinus is fairly frequent, while otitic 
hydrocephalus is unusual.*! More recently it was 
shown in studies with radioactive phosphorus that 
the tracer does not pass through the arachnoidal villi 
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and pacchionian granulations, but rather distal to 
that point, presumably through the capillaries and 
small veins of the pia arachnoid.’ Blockage of the 
arachnoid villi might therefore have no direct in- 
fluence on the absorption of cerebrospinal fluid. It 
has furthermore been demonstrated that absorption 
of fluid occurs to a higher degree in the spinal sub- 
arachnoid space than in the ventricle.® It must be 
noted, however, that leading specialists*® still uphold 
the theory that thrombosis of the superior longitu- 
dinal sinus leads to interference with absorption of 
cerebrospinal fluid. 

Thrombosis of the sinuses, particularly of the 
superior longitudinal sinus, has been too frequently 
demonstrated in roentgenograms and postmortem 
examinations to be dismissed, even if the theory of 
disturbed absorption of cerebrospinal fluid is no 
longer maintained. It is then postulated that the in- 
crease in cerebrospinal fluid pressure comes about in 
a purely mechanical manner, and only when other 
sinuses are insufficient to compensate for obstruction 
of the one channel. Ray and Dunbar,** for instance, 
were able to show by means of a lateral venogram 
that thrombosis in the right transverse sinus does 
not lead to increased intracranial or intraspinal 
pressure when the left sinus provides an adequate 
channel for drainage of the venous blood from the 
superior sagittal sinus. On the other hand, the same 
obstruction may result in increased pressure when 
the remaining transverse sinus is inadequate to com- 


pensate for the one-sided obstruction. Inadequacy of 
the remaining sinus may be due to an abnormal 
anatomic arrangement, or again to residues from 
previous disease processes. Increase of intracranial 
pressure can be checked by the development of ade- 
quate vascular compensation. 


The organism of the child, however, is less well 
prepared to provide such compensation through the 
development of collateral drainage channels,‘ and 
this may be the reason why otitic hydrocephalus 
occurs almost exclusively in children and adoles- 
cents. Slow development of collateral circulation also 
accounts for the fact that increased intracranial 
pressure may persist for months or even years.1* 


Finally, increased cerebrospinal fluid pressure has 
been traced to changes in craniospinal blood volume. 
Ryder and co-workers*’ established that there exists 
a dynamic equilibrium of intracranial fluid volume, 
whether the pressure is high or normal. 

The mechanism underlying otitic hydrocephalus 
has therefore not yet been definitely established. In- 
deed, it might well be that no one single cause can 
account for all cases, and that in some instances 
more than one mechanism may be at work to pro- 
duce the ill-defined symptoms and signs of this 
disease. 

The same clinical condition which is described as 


282 


otitic hydrocephalus may also be brought on by 
processes unrelated to disease of the ear. Thus a 
brief review of etiologic observations seems to be in 
order. Symonds* early recognized that this type of 
hydrocephalus can be due to other causes; he men- 
tioned particularly infection of the umbilical vein. 
thrombophlebitis migrans secondary to perirectal 
abscess, infection starting in the glands of the jaw. 
and nasopharyngeal infection. Still earlier, Sheldon*® 
reported a case of hydrocephalus which was traced 
to an attack of acute tonsillitis and which subsided 
following drainage of a peritoneal abscess due to 
hemolytic streptococcus. In other instances it may 
be impossible to discover any cause for the develop- 
ment of increased intracranial pressure and bilateral 
papilledema,”° or it can only be ascribed to men- 
struation, postpartum state or head injuries. Occa- 
sionally the clinical manifestations seem to be essen- 
tially due to allergic reaction, in spite of a history 
of upper respiratory infections and otitis media." 

The etiologic relationship between otitis media 
and hydrocephalus is obvious when involvement of 
the meninges can be demonstrated upon mastoid 
operation. In one reported case, for instance, the 
sinus plate was found to be necrotic, and when the 
lateral sinus was exposed it proved to be consider- 
ably thickened and inflamed.‘ In another case of 
acute otitis media the dura of the lateral sinus was 
rough and granular; ten days later bilateral papil- 
ledema developed and the cerebrospinal fluid pres- 
sure was 300 mm., without any other accompanying 
signs.® 

Again, the sinus may be covered with a thick 
layer of fibrin, while the bony plate covering the 
dura, as well as the dura itself are normal.?! In two 
cases, however, the changes brought on by mas- 
toiditis were limited to increased vascularity of 
bone.'® Apparently such excessive vascularity, even 
in the absence of any pus, may cause increased ten- 
sion in the dura mater, which Symonds‘? found to 
have a somewhat more pinkish appearance than 


normal. 


Brunner? ascribed otitic hydrocephalus to a slight 
infection of the meninges, and suggested that intra- 
cranial structures respond to toxins from an adjacent 
focus of infection, even without the presence of 
gross involvement of the dura.!° Ersner and Myers!® 
sought the explanation in a reactive state of the 
meninges, produced by organisms outside of the 
dura. Other investigators assumed the existence of 
preformed channels or spaces, or actual passage of 
attenuated organisms into the cerebrospinal fluid 
spaces. *® 

Again, it is not certain how the disease process 
in the ear proceeds to involve the meninges and to 
set up a reaction which finally terminates in otitic 
hydrocephalus. But the conclusion is unavoidable 
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that in almost all instances the virulence of otitis 
media and mastoiditis and the involvement of the 
\ura are so marginal that extension of the disease 
an hardly be anticipated. 


ymptoms and Signs 

The signs and symptoms of otitic hydrocephalus 

.re in the beginning slight, variable, and nonspecific, 
atirely in keeping with the ill-defined pathologic 
hanges associated with the condition. The charac- 
eristic finding in all cases is increased cerebrospinal 
\uid pressure, which might rise as high as 600 mm. 
‘f water; the readings in most cases, however, are 
in the neighborhood of 300 mm. The various signs 
nd symptoms of otitic hydrocephalus are all related 
‘o—and indicative of—such an increase of cerebro- 
spinal fluid pressure. The only sign present in all 
cases is papilledema. Swelling of the optic disk is 
usually very pronounced, sometimes as much as 6 
diopters. But papilledema, in turn, is no specific sign 
of otitic hydrocephalus. The diagnostician is bound 
to think in the first place of a space-occupying intra- 
cranial lesion, and otitic hydrocephalus can be sus- 
pected only after those more frequent intracranial 
changes have been eliminated by various specific 
procedures. 

Papilledema is always bilateral, mostly symmetri- 
cal.!2 Symonds** considered early development of 
high-grade papilledema a decisive point in the differ- 
ential diagnosis from cerebral abscess, but occasion- 
ally excessive cerebrospinal fluid pressure persists for 
months before papilledema or any other ocular signs 
appear.‘ Nevertheless, signs and symptoms related 
to the eyes are as a rule the earliest indication of 
otitic hydrocephalus, and ophthalmoscopic examina- 
tion should immediately be performed whenever 
otitis media with or without mastoiditis does not 
clear up within the expected period. Other ocular 
complaints include diplopia, strabismus, paresis of 
the sixth nerve and amblyopia. In some reported 
instances the first hint was that a child had difficul- 
ties in reading; but it takes an observant parent to 
notice slight changes in the behavior of a young 
child who is unable to give a precise description of 
his discomforts and may react only by “crankiness” 
or by lethargy and withdrawal. 

Other symptoms have been sporadically observed, 
but as a rule the patient is alert, has good appetite 
and never seems really sick. Headache is the most 
frequent complaint, yet by no means consistently 
observed. There may be vomiting, but it is not pres- 
ent in the majority of cases, which indicates that, in 
spite of increased fluid pressure, stimulation of the 
vegetative centers at the floor of the third and fourth 
ventricles is the exception.* Occasionally a patient 
has giddiness. Neurologic signs may be absent alto- 
gether except for papilledema. Nielsen and Cour- 
ville** observed that even complete occlusion of the 
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lateral sinus is not necessarily accompanied by cere- 
bral symptoms, provided the inflammatory throm- 
bus develops slowly. 


Sometimes the first and only warning is earache** 
or discharge of material from the ear?® but, by and 
large, otologic complaints are rare. Before the intro- 
duction of chemotherapy and antibiotic therapy, 
fever of 100° F or more was occasionally reported,!® 
but this sign is no longer observed. In an exceptional 
case, hydrocephalus was preceded by a generalized 
scarlatiniform rash and was accompanied by pain 
and effusion in the larger joints.®® 


The symptoms of otitic hydrocephalus are, thus, 
far from uniform; and, in addition, each symptom 
is likely to vary in severity. 


Diagnosis 

The symptoms of otitic hydrocephalus are so mar- 
ginal and uncharacteristic that they will never suffice 
for a diagnosis of the condition. Whenever a clini- 
cian is confronted with this ill-defined picture in a 
child or adolescent with a history of upper respira- 
tory infections, particularly otitis media with or 
without mastoiditis, he should follow the patient 
carefully and be on the lookout for early changes in 
the eyegrounds. As soon as beginning papilledema is 
demonstrated, specific tests become necessary. 


The first step is to make roentgenograms of the 
mastoid region, which may possibly show some de- 
gree of clouding. The changes are often so slight 
that, in other circumstances, surgical intervention 
might hardly seem warranted. But together with 
related clinical and diagnostic findings, such minor 
changes in the mastoid are likely to be of etiologic 
significance. In this connection it must be stressed 
that the roentgenographic appearance of the mastoid 
may be altered through antibiotic therapy.* The cell 
content often appears more translucent, and the bony 
structure more distinct than in patients who have not 
received antibiotics. Therefore, if antibiotics have 
been administered, the roentgenologist should be 
told. Cases have been reported in which no abnor- 
mality was seen in a roentgenogram, yet extensive 
necrosis of the sinus plate and the bone covering the 
superior fossa was demonstrated upon operative ex- 
posure of the mastoid. 


The presence of papilledema calls for roentgeno- 
grams of the skull to exclude the possibility of a 
space-occupying lesion. Whenever the findings are 
inconclusive, an electroencephalogram is required. 
In the differential diagnosis it is particularly neces- 
sary to think of tumor of the posterior fossa.*® 
Then a pneumoencephalogram is performed, with 
direct injection of the contrast medium into the 
ventricles.2* This procedure serves not only to ex- 
clude localized lesions, but also provides significant 
information as to the presence of otitic hydro- 
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cephalus. In otitic hydrocephalus the ventricular 
system is normal in size, shape and position, and may 
even be smaller than usual.!* It must, however, be 
stated that in a number of cases of direct ventricu- 
lography, filling is unsatisfactory.”! 

Upon ventricular puncture it will be found that 
the intracranial pressure is slightly or even consid- 
erably elevated. It is, however, necessary to remem- 
ber that elevation of cerebrospinal fluid pressure is 
not necessarily related to any clinical syndrome.*® 
Furthermore, one determination of intracranial 
pressure is no more informative with regard to 
nervous system disease than a single reading of 
blood pressure in hypertension.’* 


The appearance and consistency of the cerebro- 
spinal fluid that escapes at the time of ventricular 
puncture or that is withdrawn by lumbar puncture 
are of considerable diagnostic significance. Accord- 
ing to Symonds,*? differentiation between otitic 
abscess and otitic hydrocephalus is mainly based 
on conditions observed upon examination of spinal 
fluid. Characteristically the appearance of the 
cerebrospinal fluid and its consistency on smear and 
culture are normal, or at least within the limits of 
permissible deviations. However, Symonds** ob- 
served that in some cases these typical conditions 
of the cerebrospinal fluid develop only after an 
initial period during which all the signs indicative 
of meningeal reaction are present. Erythrocytes, 
leukocytes and protein content may be increased, 
thus rendering the differentiation from cerebellar 
abscess at least temporarily doubtful. Occasionally 
the cerebrospinal fluid has a xanthochromic appear- 
ance, suggesting extravasation of blood into the 
arachnoid space.2? At other times the fluid is 
pink.?° But such cases are the exception, and as a 
rule the conditions observed upon repeated puncture 
are within normal limits. 


Lumbar puncture is performed as a diagnostic 
procedure only when the ventriculogram remains 
inconclusive. The indications and contraindications 
for this technique** need not be further discussed. 


If all the foregoing tests produce questionable 
results and the patient does not respond to treat- 
ment, roentgenographic visualization following in- 
jection of an opaque substance into the dural sinuses 
of the skull’* should be done in order to demon- 
strate possible obstruction. 


TREATMENT 


Treatment is aimed at lowering the cerebrospinal 
fluid pressure before papilledema results in irrepara- 
ble optic atrophy and partial or total loss of vision. 
The most widely followed plan consists of subtem- 
poral decompression followed by lumbar puncture, 
repeated daily if necessary.”! The effectiveness of 
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lumbar puncture has been doubted by proponents 
of the etiologic theory of increased fluid produc- 
tion.*!_ However, this procedure, when instituted 
early and carried through as long as increased fluid 
pressure persists, seems to be effective in mos! 
cases. The schedule is adjusted to the degree of 
papilledema, and when decompression has been 
performed the tension of this area may also serve 
as a guide for therapy.'* Enough spinal fluid shoul:' 
be withdrawn to reduce the elevated pressure t: 
approximately one-half its initial value.?® Bu 
drainage must be very slow, for quick withdrawe 
will cause headache. Whenever a fairly large amoun 
of fluid is taken, the flow should be regulated i: 
such a manner that the procedure extends at leas 
over 30 minutes. As spinal fluid pressure is subjec 
to considerable fluctuations, treatment must be con 
tinued until pressure readings are consistently low 


In spite of success of drainage by lumbar punc 
ture the rationale of this procedure is by no mean 
clearly established or commonly accepted. Man: 
patients recover without any treatment whatso 
ever.!* In other instances the disease remains uncon 
trolled in spite of daily lumbar puncture combine: 
with other procedures.*® Obviously the effectivenes 
of lumbar puncture depends on such variables a: 
stage of the disease, virulence of the pathogenic 
organism, and vital resistance of the individual 
Nevertheless, daily spinal puncture is advised in 
every case which has been conclusively or at leas! 
convincingly diagnosed as otitic hydrocephalus. 

Other therapeutic measures proposed include: 
Dehydration by limitation of fluid intake and by 
giving saline cathartics'*; incision of the dura 
mater in the temporal region in order to permit 
escape of fluids‘; anticoagulant therapy (heparin 
and dicumarol) whenever thrombosis is suspected* ; 
and antiallergic therapy (benadryl) .'* Elimination 
of a focus in the mastoid is mandatory. The choice 
is between either a conservative intervention in 
which the sinus is not opened but only freed from 
bone,** and a more radical procedure including 
incision of the dura and removal of the thrombus.*® 
In a singular case,'! vision was restored following 
decompression after the patient had been practi- 
cally blind. When daily lumbar puncture is insufh- 
cient to control the elevated cerebrospinal fluid 
pressure, continuous drainage by various routes 
may be instituted. Penicillin does not seem to be 
effective in the treatment of otitic hydrocephalus.*" 

Successful treatment depends largely on early 
diagnosis promptly followed by therapeutic meas- 
ures designed to lower the cerebrospinal fluid pres- 
sure. It is commonly recognized that the disease 
is insidious in its onset, with vague symptoms and 
inconclusive signs. All these diagnostic difficulties 
have been increased manifold since the introduction 
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f chemotherapy and antibiotic therapy as routine 
neasures in otitis media. This applies by no means 
nly to cases in which these drugs have been used 
adiscriminately or in insufficient amounts. Even 
then best medical judgment has been employed the 
cognition of intracranial complications, and par- 
cularly otitic hydrocephalus, becomes an intricate 
iagnostic problem. 

Even when there are wide areas of healing, the 
ifection may remain uncontrolled in relatively 
vascular portions. It has been stated that such a 
moldering process has apparently an affinity for 
he sinus and dural plates, and frequently leads to 
aeningitis and lateral sinus thrombosis.* The anti- 
biotics may fail to bring about immediate resolu- 
tion of otitis media. The initial symptoms may 
disappear, but after discontinuation of antibiotic 
treatment the infection sometimes continues si- 
lently, with its real progress masked.’ It has even 
been stated that penicillin favors thrombus forma- 
tion.*® Of particular interest is a recently reported 
case in which septic mastoiditis was controlled by 
penicillin therapy which, however, did not prevent 
the development of hydrocephalus, probably due 
to obturating sinus thrombosis.* There was no in- 
crease of temperature, but suddenly vomiting and 
retinal edema set in. Thus, the antibiotics are cer- 
tainly no protection against otitic hydrocephalus. 
In another recent case otitis media proceeded in 
spite of antibiotic therapy to mastoiditis, even 
though myringotomy and mastoidectomy were per- 
formed and antibiotic coverage continued. High- 
grade papilledema developed, and all counter- 
measures could not prevent eventual loss of vision.*® 
Under antibiotic therapy, therefore, seemingly con- 
trolled otitic infections may linger on without pro- 
ducing any significant symptoms until elevated 
intracranial pressure documents itself in papille- 
dema and other ocular disturbances. 

In the early days of chemotherapy it was recog- 
nized that the clinician had to learn an entirely new 
set of indications for surgical intervention in pa- 
tients who had received sulfa drugs.*® A similar 
change is required in the management of otitis 
media if the development of otitic hydrocephalus 
is to be prevented, or at least its incidence reduced. 
Antimicrobial therapy should be instituted only 
following myringotomy, and then on the basis of 
organism sensitivity.2> Whenever mastoid operation 
is indicated it must be performed as meticulously 
and radically as before the advent of antibiotics.*° 
There is no place for temporizing procedures once 
mastoiditis has developed. 

In addition to these general rules, however, spe- 
cial precautions should be taken in patients with a 
history of recurrent infection of the upper respira- 
tory tract, particularly otitis media and other ear 
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infections, allergic sensitivities and generally re- 
duced resistance. 


DISCUSSION 


In a survey of published reports of cases it was 
noted that it was hardly ever a first attack of otitis 
media which progressed to otitic hydrocephalus. 
For instance, in a case presented by McAlpine?® 
papilledema together with a cerebrospinal fluid 
pressure of 190 mm. developed in a girl on what 
is presumed to have been a toxic basis; six weeks 
after recovery the patient had a head cold and sore 
throat, with recurrence of papilledema and a rise 
of cerebrospinal fluid pressure to over 300 mm. 

McAlpine observed exacerbation of hydrocephalic 
symptoms in three cases, and he expressed the 
opinion that with the initial attack of hydrocephalus 
a patient becomes hypersensitive and that any sub- 
sequent minor recurrence leads to pronounced 
allergic reaction and increased hydrocephalic symp- 
toms. Without endorsing the theory of allergic sen- 
sitivity, Bauert came to an essentially similar 
interpretation. He explained development of hydro- 
cephalic disturbances following septic mastoiditis 
and mastoidectomy on the basis of a preexisting 
mural sinus thrombosis; then, under. the influence 
of penicillin, the development of obturating sinus 
thrombosis. 

It remains an open question whether this inter- 
pretation is correct or another explanation would 
be preferable: Pathologically it has been demon- 
strated that the course of otitic hydrocephalus de- 
pends on the availability (patency) of collateral 
channels. When, due to an earlier disease, the re- 
maining channels are less able to compensate for 
the occluded sinuses, a subsequent attack is more 
likely to lead to dire consequences. The clinician 
will therefore need a thorough history of the 
patient, particularly of recurrent upper respiratory 
tract infections, not only infections involving the ear. 
If there is such a history in a child or adolescent— 
the age group to which for all practical purposes 
otitic hydrocephalus is restricted—the possibility 
that this complication might develop must be thought 
of immediately. 

In the evaluation of the patient’s history, allergic 
sensitivity should be carefully taken into considera- 
tion. Hydrocephalus of the type occasionally devel- 
oping after otitis media may to all appearances be 
brought on by other etiologic factors, mainly al- 
lergic sensitivity. It is entirely possible that on such 
an allergic basis the meninges may have undergone 
changes comparable to those following previous 
infections of the middle ear. At any rate, the history 
of each child or adolescent with otitis media must 
be carefully evaluated, with the question uppermost 
in the diagnostician’s mind whether the present 
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attack might not represent an intercurrent disease 
in the latent development of hydrocephalic disturb- 
ances. In this respect it is important to note that 
in some patients the repeating episodes are spaced 
at great intervals, with the patient free of signs or 
symptoms between attacks. 


It may well be that an allergic diathesis is respon- 
sible for the reduced antibacterial effect even of 
antibiotics that may have been shown in laboratory 
tests to be highly specific for the organism present. 
But this problem related to natural immunity re- 
action cannot be further discussed in the present 
context. Anyway, in children and adolescents with 
a history of recurrent otitis media and other infec- 
tious diseases of the ear and upper respiratory 
tract, with or without a concomitant history of 
allergic sensitivity, it is unwise to rely too much 
on the effectiveness of chemotherapy and antibiotic 
therapy. Treatment should be planned along classi- 
cal lines, with myringotomy and—if necessary— 
mastoidectomy, as radical as indicated by the con- 
ditions observed in each individual case. 


Postoperatively the patient must be kept under 
closest observation, with meticulous attention to any 
possible signs and symptoms which in patients 
without such a history might be considered trivial. 
Slight complaints, like lethargy, dizzy spells and | 
blurring of vision, are the first indications of 
threatening development of otitic hydrocephalus. 


The otologist should ask the patient and his parents 
concerning any such transient incidents. Even 
though otitis media has completely cleared up by 
any ordinary standard, the patient should be ob- 
served at frequent intervals for a number of weeks. 
At each visit an ophthalmoscopic examination 
should be done, in addition to hearing tests and 
routine inspection of the ear. Any changes in the eye- 
grounds call for immediate neurologic consultation. 
359 East Manchester Boulevard, Inglewood. 
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Cobalt-60 Teletherapy of Intra-oral Cancer 


WILLIAM E. COSTOLOW, M.D., and WILLIAM R. WISDOM, M.D., Los Angeles 


THIS IS A PRELIMINARY REPORT of three years’ ex- 
perience with cobalt-60 teletherapy in the treatment 
of intra-oral cancer. Since the longest period of ob- 
servation of a patient so treated is two and one-half 
years, neither cure nor permanent arrest can be said 
to have been brought about. However, the consist- 
ency of response and disappearance of primary 
lesion with cobalt-60 teletherapy is believed to be 
significant. 


Past experience, including 30 years of work by 
one of the authors (W.E.C.), has given adequate 
opportunity to observe the effects of radiation both 
on the primary growth and upon the patient host. 
The authors used interstitial applicators such as 
glass radon seeds, gold radon seeds, removable plat- 
inum radon needles, and low-intensity radium ele- 
ment needles, as well as radium element dental molds 
(made at times in collaboration with a dentist), low 
voltage x-ray therapy through intra-oral cones, and 
combination of low voltage intra-oral x-radiation 
complemented by external irradiation at 200 or 250 
kilovolts. 


With all of these methods there have been disap- 
pearances of primary lesion, and in a few cases there 
have been five-year arrests of disease. However, all 
of these methods in some instances have produced 
painful ulceration which healed slowly or not at all. 
Likewise, bone necrosis in the mandible, hard palate, 
or other bony structures has been a not infrequent 
complication, 

In the treatment of intra-oral cancer, as in the 
treatment of new growths elsewhere, the extent of the 
lesion is the most important factor in determining 
prognosis. Rarely will radiation therapy of any type 
control the primary growth if bone infiltration and 
necrosis have taken place. 


Large cobalt-60 irradiations have been available 
for only a few years. A teletherapy unit of 1,080 
curies was installed at the Los Angeles Tumor Insti- 
tute in 1952, approximately a year after two similar 
units had been installed in Canada. The details of 
construction of this unit have been published previ- 
ously.* It is cylindrical, 3.5 cm. in diameter and 4.3 
cm. long. Lead collimators are available to give 
treatment portals 10 cm. by 10 cm., 10 cm. by 15 


From the Los Angeles Tumor Institute. 
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e. Forty patients with intra-oral cancer were given 
cobalt-60 teletherapy upon the primary lesion. 


Among the physical advantages of this method 
are the more precise direction of the beam, re- 
duced scatter and lessened skin and bone effects. 
The period of observation of patients treated has 
not been long enough to warrant discussion of 
cure or permanent arrest, but the consistency 
and regularity of disappearance of the primary 
lesion was significant. The authors believe that 
for intra-oral cancer, cobalt-60 teletherapy should 
be used before radical surgical procedures are 
proposed. 


cm., and 5 cm., 7.5 cm., and 18 cm. circles. Steel 
cones fix the treatment distance at 70 cm. A brass 
filter at the end of the cone absorbs the secondary 
beta rays from the cone and the collimator to reduce 
skin reaction.” 


Among the physical advantages of high energy 
radiation for deep-seated lesions are increased for- 
ward-scatter, and decreased back-scatter and side- 
scatter. The forward-scatter reduces skin reaction, 
since maximum ionization is achieved with electron 
equilibrium about 5 mm. below surface. The in- 
creased forward-scatter and decreased back-scatter 
increase the depth dose relatively and absolutely. As 
side-scatter is reduced and the beam more sharply 
demarcated, there is less irradiation of normal tissue 
at the margin of the beam, and the isodose curves 
are flatter and more uniform. In addition, with 
higher energy levels, bone and soft tissue absorption 
approach a 1:1 ratio. Avoiding the higher ratio 
associated with lower energy beams reduces the 
danger of bone damage and necrosis.! 


In all, 40 patients with intra-oral cancers were 
treated with cobalt teletherapy. The results are shown 


in Table 1. 


The patients were treated with 10 by 10 cm. 
opposing portals or opposing 10 by 15 cm. portals 
used to include the cervical nodes. A daily dose of 
300 r in air (240 r tumor dose) alternating right 
and left fields was given until a tumor dose of 2,400 
r was reached—in two weeks, treating five days a 
week. Mucositis appeared at that stage and the daily 
dose was reduced to 200 r or 150 r in air (tumor 
dose of 160 r or 120 r), and treatment was continued 
at that rate until a total tumor dose of about 6,500 
r was reached—in a period of from seven to eight 
weeks. The mucositis cleared while treatment was 
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TABLE 1.—Initial Response* to Cobalt-60 Teletherapy of Intra-Oral Cancer at Various Sites 


NE 


Floor of Mouth 
Stage of Lesion Good Poor 


7 1 
1 5 


8 6 


Base Tongue, Hypopharynx 


Site of Lesions 
Tonsil, Soft Palate, Pharynx 
Good Poor Good Poor 


4 0 7 7 
3 4 8 3 


7 4 15 10 5 


”* indicates complete disappearance of the lesion at conclusion of therapy; “poor,” any evidence of residual tumor. 


——————SSSBna OO —“—¥—¥—«—<X—“—X————_—_—_—_— 


going on. The maximum skin reaction, dry epiderm- 
itis, was usually reached at about the fourth week. 
No wet desquamations occurred. Most of the patients 
were ambulatory and many were able to continue 
their occupations while undergoing treatment. In 
many cases antibiotics were given by mouth during 
the peak of mucous membrane reaction. High-pro- 
tein, high-carbohydrate, multi-vitamin liquid diet 
supplements are advocated. In some patients with 
sensitive mucous membranes, often due to hypo- 
vitaminosis and heavy use of tobacco and alcohol, 
acute mucous membrane reaction necessitated early 
reduction of daily dosage and prolongation of over- 
all treatment time. Ulceration of the mucosa per- 
sisted in only one case in the series. The patient had 
advanced disease including extension into parotid 
gland and cervical node metastases at the time treat- 
ment was begun. He was alive without demonstrable 
tumor 18 months after completion of therapy. In one 
patient, who had tumorous invasion of the mandible 
with osteomyelitis, the irradiation seemed to do dam- 
age to the bone and the disease was not controlled. 
Although many of the patients had carious teeth, no 
extractions were done before treatment. The radia- 


tion did not cause bony destruction around the 
teeth. 


In some cases palpable nodes within the treat- 
ment fields disappeared, but as biopsy was not done 
before treatment it is not known whether or not they 
were cancerous. Neck dissection was not done unless 
nodes were palpable, but the authors believe it 
should be done if nodes remain palpable or become 
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enlarged after the radiation reaction on the skin has 
abated. 

Results of irradiation in the treatment of large 
intra-oral cancers (5 cm. or larger) in the past have 
been so uncertain and unsatisfactory that in recent 
years the more radical operative procedures—re- 
moval of the entire jaw, floor of mouth and the 
tongue—have been used extensively. It is admitted 
that in many cases the disease recurs even after these 
extensive operations. Many patients, fearing they 
would be unable to appear before the public and 
that their livelihood would be gone, refuse to 
undergo such operations. 

Although thus far only initial response of tumors 
and surrounding normal tissue to cobalt-60 tele- 
therapy has been observed, the authors believe that 
intra-oral lesions should be treated with radiation 
primarily, and that radical operation should be 
reserved for the lesions that do not respond. The 
method of irradiation described does not preclude 
subsequent radical operation, particularly if the sur- 
gical procedure is carried out before late fibrosis 


occurs, 
1407 South Hope Street, Los Angeles 15. 


REFERENCES 


1. Hine, G. J.: Scattering of secondary electrons produced 
by r-rays in materials of various atomic numbers, Phys. Rev., 
82:755-756, June 1951. 

2. Johns, H. E.: Radiation Therapy: Depth Dose. Medical 
Physics, Vol. II, 1950, Year Book Publishers, Inc., Chicago, 
pp. 790-792. 

3. Neil, R. H., Costolow, W. E., and Meland, O. N.: De- 
sign and construction of a simple applicator for 1,000 curies 
of cobalt-60, Radiology, 61:408-410, Sept. 1953. 








Glutethimide—A New Nonbarbiturate Hypnotic 


CHARLES A. DAVIS, M.D., and ROBERT D. GRUENER, M.D., Los Angeles 


BECAUSE PREVIOUS INVESTIGATIONS with a new anti- 
convulsant, nonbarbiturate compound, glutethimide 
(Doriden®), which chemically is ethyl-a-phenyl- 
glutarimide, showed that it depressed the central 
and autonomic nervous systems, question arose as 
to whether it might not also be active as an hypnotic. 
A study was made to find out. 


Observations were made on two series of mildly 
disturbed, transient inpatients who were in the care 
of the Psychiatric Service of Los Angeles County 
General Hospital. Each series was composed of 
patients who requested a “sleeping pill” but who 
were not clinically in any serious need of sedation. 
In the first series, patients were given Doriden, 
0.5 gm., or pentobarbital, 0.09 gm., or a placebo— 
presumably according to random selection. After 
completion of the study it was learned that mem- 
bers of the nursing staff, aware of the nature of 
each pill, had sometimes selected patients for the 
placebo who wanted a “sleeping pill” but appeared 
in little or no need of one, and that.they had also 
sometimes given an “active” drug if the patient 
seemed upset or fretful. In the second series, the 
nurses could not identify the placebo and the 
patients were randomly distributed into the three 
groups. In the second series the two drugs were 
given in twice the dose used in the first series. A 
total of 175 patients received the drug on one or 
more occasions. 


All patients on the Psychiatric Service are con- 
fined at night and are observed at regular hourly 
intervals by the nursing staff. In this study a careful 
record was kept by the nurse of whether the patient 
appeared to be awake at each of eight observation 
periods at hourly intervals. 


RESULTS 


Comparison of the control (placebo) groups of 
the two series shows that the controls of Series 1 
were considered to be asleep on a significantly 
larger number of occasions than the controls of 
Series 2, the means being respectively 7.02 and 
6.51 (t=—3.4, p=less than .01). This is consistent 
with the biased selection of patients for the placebo 
group of Series 1, and suggests two things: (1) the 


From the Los Angeles County General Hospital, Los Angeles 33. 


Ciba Pharmaceutical Products, Inc., supplied the Doriden used 
in this study. 
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e A new anticonvulsant, nonbarbiturate com- 
pound, Doriden (ethyl-a-phenyl-glutarimide) was 
studied for clinical activity as a hypnotic drug in 
mildly disturbed patients on the acute Psychiatric 
Service of Los Angeles County General Hospital. 
It was found to have approximately the same 
hypnotic activity as pentobarbital in the dosages 
recommended (1 gm. Doriden=200 mg. pento- 
barbital). 


placebo group in Series 1 is in no sense a “control” 
for the treated groups in this series, and (2) the 
bias favoring sleep in the placebo group also favors 
wakefulness in the treated groups of Series 1. 

It was therefore felt that the treated groups in 
Series 1 might be compared with the placebo group 
in Series 2, but that the bias affecting the former 
would tend to prejudice reports as to the hypnotic 
effect of either of the drugs used. 


The reported effect (Series 1) of Doriden, 0.5 
gm., did not differ significantly from that of pento- 
barbital, 0.09 gm., nor was there a significant dif- 
ference between them in twice that dosage (Series 
2). The conditions associated with both drugs in 
both series did significantly differ from the condi- 
tions associated with Series 2 controls (t values 
ranging from 2.3 to 6.0 for the eight differences 
between these four treatment groups and the con- 
trol group at the two times shown in Table 1). 


The differences between Doriden and pentobar- 
bital in Series 1 and in Series 2 were trivial and 
not significant (t values ranged from 0.2 to 1.0). 


With respect to the increased sleep with increased 


dosage (Series 1 compared with Series 2), it must 


TABLE 1.—Results in the Eight-hour Period and in the First Five 
Hours, Showing Number of Intervals at which Patient 
Appeared Asleep 


a Eight Hours First Five Hours 


Treatment Series Nights Average V_* Average V_* 
= x 


Placebo (2nd series) 129 651 .0139 3.95 .0074 
Pentobarbital (0.09 gm.) 209 6.93 .0091 4.22 .0065 
Pentobarbital (0.18 gm.) 58 7.38 .0206 4.67 .0069 
Doriden (0.5 gm.).......... 340 695 .0051 4.33 .0051 
Doriden (1 gm.).............. 56 7.29 0198 4.57 .0084 


> (x—x)? 
* — 

— n(n—1) 
number of intervals recorded as asleep, X is the mean, and n the num- 
ber of patient-nights. 


» where V_. is variance of the mean, x is the 
= 
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be noted again that the treatment groups in Series 1 
were biased in favor of wakefulness. The differences 
observed, while statistically significant, cannot 
therefore be clearly attributed to dosage rather 
than to bias, although it would be reasonable to 


»xpect dosage-response relations of the general kind 
»bserved. 
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With respect to side effects, one patient com- 
plained of excessive sleepiness the afternoon fol- 
lowing his fourth night on Doriden (0.5 gm. each 
evening), and in one patient jaundice of unknown 


cause developed; it cleared spontaneouly in eight 
days. 


1200 North State Street, Los Angeles 33. 








Craniocerebral Injuries 


THE PURPOSE of this presentation is to review again 
the major types of injuries to the brain, the impor- 
tant symptoms and the danger signals, and the recent 
developments in management. 


Cerebral concussion is the least serious of brain 
injuries. There is relatively little injury to the brain, 
and often the patient does not lose consciousness. 
When examined shortly after the concussion takes 
place the patient will be oriented and no pathologic- 
neurologic signs will be present. There may be in- 
numerable subjective complaints, but the majority 
of patients make a complete and rapid recovery.! }* 


The postconcussion syndrome is a definite entity, 
and the complaints are due to injury. Three definite 
factors contribute to the symptomatology referred 
to as the postconcussion syndrome. 

1. Persistent headache, often beginning in the 
suboccipital area and radiating forward, is common 
in patients who have had concussion. It is associated 
with tenderness and a variable degree of spasm of 
the suboccipital muscles. In addition, pain is evoked 
by palpation over the greater occipital nerve, on 
one or both sides. These pains are due to the asso- 
ciated sprain of the cervical spine with resultant 
radiculitis of the upper cervical roots.* 1° Rarely 
is any abnormality noted in spinal x-ray films. 


2. Dizziness and feeling of instability is most 
often present in patients who struck the occiput 
against a solid object in a fall backward.® 

Persons falling backward are unable to utilize 
the postural, labyrinthine and optical righting re- 
flexes, and the result is more severe trauma to the 
vestibular and labyrinthine apparatus. After con- 
cussion of that kind there may be variable disturb- 
ance in balance and gait closely akin to that 
associated with labyrinthitis.° 

3. The third factor in “postconcussion syndrome,” 
characterized by lightheadedness, chronic fatigue, 
insomnia, restlessness and a feeling of inadequacy 
and insecurity, is usually noted in patients with 
lesser injuries and usually without even a period 
of unconsciousness. This group of symptoms is 
occasioned by a fright reaction, followed by the 
exhaustion syndrome as originally described by 
Seele.1? This is best illustrated and contrasted by 
citing two kinds of trauma: One kind is severe 


Presented before the Section on Psychiatry and Neurology at the 
84th Annual Session of the California Medical Association, oe Fran- 
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EMIL SELETZ, M.D., Beverly Hills 


e The postconcussion syndrome is a definite 
entity, and the patient’s complaints are due to 
legitimate injury. The following three factors 
contribute to the symptomatology: 


1. Headaches, caused by the associated sprain 
of the cervical spine with resultant radiculitis— 
giving rise to muscle spasm and subeccipital 
headaches. 


2. Vertigo, due to trauma of the vestibular and 
labyrinthine apparatus. 


3. A vasomotor imbalance and instability re- 
sulting from the reaction to “stress.” 


In treatment of an unconscious patient great 
care must be taken to prevent anoxia and to bal- 
ance the fluids and electrolytes. 

If coma develops following brain injury, hem- 
orrhage into the cerebellar fossa as well as above 
the tentorium must be considered. 


injury with prolonged unconsciousness; the other 
is the trauma of narrow escape. The patient with 
the severe injury and prolonged unconsciousness 
does not even remember the accident and makes 
prompt and complete recovery, while the man who 
has had a narrow escape may dwell on the details 
of the near-calamity until he becomes invalided. 
These factors in the production of the postcon- 
cussion state are of great importance. They are 
points of contention in the medico-legal aspects of 
the subject. Physicians often become involved when 
requested to express expert medical opinion as to 
the extent of injury in such circumstances, for the 
patient often is accused of “litigation neurosis.” 
Newspapers carry many accounts of death caused 
by a fractured skull. Yet no one has ever died of a 
fracture of the skull. Indeed, “skull fracture” is 


“a term so often misinterpreted that it should be 


abolished, for misunderstandings of its full signifi- 
cance (or lack of it) leads indirectly to thousands 
of deaths a year in the United States. A patient with 
fractured skull may have only a minor injury to 
the brain, whereas a severe contusion, and espe- 
cially injury to the brain stem, often occurs without 
fracture of the skull.1! The misunderstanding as to 
the meaning of “skull fracture” and as to the sig- 
nificance of the condition stems from erroneous 
interpretation as to the cause of death as expressed 
by the “autopsy surgeon.” The misdiagnosis at 
autopsy is very serious, for it teaches the average 
physician to seek for x-ray evidence of fracture 
and, when none is found, “he, as well as the patient’s 
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family, is lulled into a false sense of security about 
the patient’s condition and degree of his injuries.”® 

Postmortem examination of an injured brain 
must include sections through the brain stem, and, 
f necessary, histopathologic study of specimens. 

Of course a linear fracture crossing the meningeal 
zroove in the temporal area, a condition more often 
seen in association with less severe injury of a child, 
may tear the meningeal artery and bring about 
epidural hemorrhage within a few hours. The roent- 
genologic technique of the physician who first exam- 
ines a patient may be inadequate to show a break 
of this kind, or he may not have the special experi- 
ence or knowledge needed to evaluate it properly. 

Occasionally, fracture of the skull involves a 
paranasal sinus, and the development of infection— 
or, less commonly, of intracranial aerocele—then 
is a possibility. 

A far more dangerous injury than fracture of 
the calvarium is the absence of fracture in an injury 
that causes violent movement of the entire cranial 
contents, either by the mechanism of “skull defor- 
mation, brain displacement or transmitted waves 
of force through the brain.”? When the skull is 
fractured by an object striking it, the force of the 
blow is to a degree spent in the fracturing, and 
thereby lessens the force of movement transmitted 
to the entire calvarium. 


Cerebral contusion presents a problem in careful 
management of an unconscious patient—once the 
diagnosis is established. Hemorrhage requires exact 
diagnosis and prompt surgical intervention. 


Following is a case report which will emphasize 
the ever-changing development and capriciousness 
in the progress of a severe head injury and indicate 
the steps to be taken for survival of the patient. 

A man 62 years of age was thrown from a moving 
vehicle during a collision. He landed some 30 feet 
away, his head striking a curbstone. When exam- 
ined, two and a half hours after injury, he was in 
deep coma; scalp lacerations were present over 
the right parietal area; blood and cerebrospinal 
fluid were leaking from the right ear; a local con- 
tusion was present over the anterior chest wall and 
definite crepitus was palpable over that area. The 
patient was lying on his back and the tongue par- 
tially obstructed breathing and sometimes stopped 
it for a moment. Breathing would then resume with 
a forceful expulsion resembling (to the uninitiated ) 
Cheyne-Stokes respiration. 

The temperature was 96° F rectally. The skin 
was cold; pulse rate 96 and blood pressure 98/70 
mm. of mercury. Upon neurological examination, 
peripheral facial paralysis on the right was noted. 
There was motor weakness of the left arm and hyper- 
reflexia in both the left leg and left arm. Babinski’s 
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sign was present on the left. The pupils were small 
and equal. 


The diagnosis was cerebral contusion, compound 
skull break with spinal fluid leak, crush injury of 
the chest and shock. Treatment consisted of warm 
blankets, infusion of 5 per cent glucose solution, 
the placement of an adequate airway and occasional 
nasopharyngeal suction. The patient was placed in 
an oxygen tent. The abdomen was soft. Catheteri- 
zation yielded 250 cc. of clear amber urine. 

The patient was not disturbed for spinal punc- 
tures or x-ray studies. The scalp was repaired the 
following morning when shock had abated. A plain 
film of the chest was taken and several fractures 
of ribs on the right side were observed. The patient 
remained unconscious for eight days. 


Feeding was carried out through a nasal tube. 
There was gradual improvement and the strength 
returned in the upper left extremity. Roentgeno- 
graphic studies of the skull then revealed an exten- 
sive linear fracture extending from the right parietal 
area downward into the base and passing through 
the internal acoustic meatus. The pineal shadow 
was not visible. Fracture of the right acromioclavic- 
ular joint, fracture of the carpal bones in the right 
hand, and fracture of the right clavicle were also 
observed roentgenographically. 


The patient gradually improved and became am- 
bulatory in six weeks. Babinski’s sign was no longer 
present. Although alert, the patient was still con- 
fused and disoriented. A spinal puncture was done. 
The pressure was 200 mm. of water and the fluid 
was faintly xanthochromic. No abnormality was 
noted in a fundoscopic examination. Reflexes were 
still hyperactive on the left. Although there remained 
some suspicion of subdural accumulation of blood, 
in view of his general improved condition the patient 
was permitted to go home, still under careful obser- 
vation. Ten days later, he became confused and be- 
gan dragging his left leg. Upon examination, definite 
motor weakness of the left upper and lower extremity 
was noted, and Babinski’s sign was present. The 
pupils remained equal and upon fundoscopic exam- 
ination no evidence was seen of increased intra- 
cranial pressure. An electroencephalogram showed 
amplitude asymmetry over the left hemisphere. At 
operation an encapsulated subdural hematoma was 
removed from over the left hemisphere. The patient 
eventually recovered. 


This case illustrates the following principles, 
which have been stressed by other observers: 


The Treatment of Shock 


Rarely is shock associated with injuries of the 
brain alone, and careful examination should always 
be made for injuries of the chest and abdominal 
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viscera.” Most frequent of these are: Rupture of 
the spleen in upper abdominal injuries and rupture 
of the urinary bladder, prevalent especially in 
motorcycle accidents. A simple procedure often 
overlooked is diagnostic catheterization. 

Careful observation will often reduce the amount 
of handling of a critically injured patient. It is wise 
to refrain from disturbing the patient for roent- 
gen studies and spinal puncture until he has rested 
and his condition has stabilized. 


The Prevention of Anoxia 


An open respiratory passage for adequate oxyge- 
nation of the brain is mandatory for a patient in 
coma. A deeply comatose patient, often lying on his 
back, may aspirate blood, mucus or vomitus and 
the anoxemia caused by inadequate respiratory ex- 
change may do more harm to the brain than was 
done by the original injury. Echols* expressed be- 
lief that cerebral edema in such cases is caused by 
anoxia rather than by the cerebral injury. One 
should not hesitate, therefore, to perform trache- 
otomy in a patient in the condition described. 


Fluid and Electrolyte Balance 


Fluid balance must, of course, be maintained by 
administration of about 2,500 cc. of fluid in a 24- 
hour period. Better yet, a nasal stomach tube is an 
excellent way of providing the patient with frequent 
small feedings; in this way, the protein, fluid and 
electrolyte needs, as well as vitamin therapy, may 
easily be supplied. 


Hematomas 


The various types of hemorrhage must be kept 
-in mind, An epidural (meningeal) hematoma or a 
subdural hemorrhage usually develops within sev- 
eral hours after the injury, while a chronic subdural 
hematoma may take several weeks to develop. 

It is well to remember that in a patient uncon- 
scious from cerebral contusion, hematoma may 
develop without the classical feature of a lucid 
interval, since the long period of coma associated 
with the severe injury overlaps the lucid interval 
period.® The development of a hemorrhage requir- 
ing surgical intervention may be suspected when 
an unconscious patient becomes more restless, has 
sudden temporary slowing of the pulse, increase 
in pulse pressure and/or aggravation of focal or 
localizing motor signs. 

While negative explorations are necessarily rare, 
bilateral trephine opening is a wise measure when in 
serious doubt, especially since subdural hematoma 
is often bilateral. 

Valuable aids in diagnosing the surgical hema- 
toma are x-ray films of the skull for possible visuali- 
zation of a pineal shift, and angiography and/or 
ventriculography. 
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Hematomas of the Posterior Fossa 


The same factors that give rise to bleeding in 
the anterior fossa may also prevail in the posterior 
fossa. Hence hemorrhage may be epidural, sub. 
dural or intracerebellar. 

There is still another lesion in the posterior fossa 
that follows trauma — adhesive arachnoiditis over 
the cerebellum and brain stem, sealing over the 
cisterna magna and over the basal cisterns, thus 
preventing escape of the ventricular fluid.’* The 
cisterna magna then dilates, forming an arachnoida! 
cyst. The cerebellar lobes become separated and the 
tonsils are forced downward into the spinal canal. 
The resultant blocking of the ventricular system 
causes acute intracranial pressure, and pain may 
be distributed over the roots of the upper cervical 
spinal cord. 

The author has operated on three patients with 
a lesion of this type. Two were adults, aged 33 and 
46, and one an infant three and a half months of 
age with developing hydrocephalus. All had definite 
history of injury. 

405 North Bedford Drive, Beverly Hills. 
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idiopathic Acquired Hemolytic Anemia 


CHARLES J. WALLACE, M.D., Sacramento 


A 35-YEAR-OLD Caucasian man, first observed by the 
author in 1949 for a “checkup” examination, and 
thereafter at about yearly intervals, was found to 
be healthy on all occasions. No abnormalities were 
noted in routine examinations of the blood, in 
urinalysis, x-ray films of the chest (1950 and 1953) 
or in an electrocardiogram (1954). 

Beginning about the first week of April, 1954, the 
patient felt unusually tired and noted dark urine, 
but not until April 22, when a friend noted “yellow- 
ish eyes,” did he seek medical advice. The mucous 
membranes were pale and the skin and sclerae were 
icteric, but further physical examination revealed 
no clue as to the reason for the jaundiced state and 
probable anemia. None of his family had had a 
similar illness; he had taken no medication, and 
had had no exposure to toxic substances or to 
another jaundiced person. There had been no in- 
fection prior to the present illness. Only after lab- 
oratory studies, which are summarized below, was 
the diagnosis of acute, acquired, idiopathic hemo- 
lytic anemia apparent. 


1. Hematological Studies 


Hemoglobin 8.4 gm. per 100 cc.; value, 54.1 per 
cent; hematocrit (packed cell volume) 25 per cent; 
erythrocytes 2,520,000 per cu. mm.; mean corpus- 
cular volume 99.5 cu. microns; mean corpuscular 
hemoglobin 33.0 micromicrograms; mean corpus- 
cular hemoglobin concentration 33.5 per cent; 
reticulocytes 60 per cent; leukocytes 16,600 per 
cu. mm.; neutrophils 65 per cent (segmented 55, 
nonsegmented 10); eosinophils 0; basophils 0; 
lymphocytes 25; monocytes 6; metamyelocytes 4. 


Remarks: Seventeen nucleated erythrocytes per 
100 leukocytes. Pronounced polychromasia and 
definite spherocytosis. 


Bone marrow: Pronounced normoblastic hyper- 
plasia. Granulopoiesis showed some shift to the left, 
there being a relative increase in myelocytes and 
early metamyelocytes, with almost no segmented 
neutrophils appearing. Eosinophils and megakaryo- 
cytes were present in normal numbers. 

Erythrocyte fragility test (per cent of hemolysis in 
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0.4 per cent saline solution) : Patient, 76 per cent; 
normal control, 6 per cent. 
Direct Coombs’ test reaction: Positive. 


2. Urine Studies 


Results of routine tests within normal limits. 
Reaction for bilirubin, negative; for urobilinogen, 
faint in 1:20 dilution. (Test for hemoglobin not 
done.) 


3. Blood Chemical Studies 

Bilirubin: Direct 0.20 mg. per 100 cc.; delayed 
direct, 0.50 mg.; indirect, 1.95 mg.; per cent of 
promptness, 40; per cent of delayed direct, 25. 

Cephalin flocculation: 24 hours, negative; 48 
hours, negative. 

Thymol turbidity: 5.0 units. 


4. Stool Studies 


Fecal urobilinogen (four day Watson-Schwartz 
procedure) 2,306 mg. per 24 hours. 

A recapitulation of treatment and of results of 
subsequent tests appears in Table 1. The excess of 
erythrocyte destruction over production was count- 
eracted by giving cortisone and by transfusion of 
erythrocytes suspended in normal saline solution. 
However, since excessive hemolysis was not com- 
pletely stopped and since prolonged cortisone ther- 
apy did not seem warranted if it could be abandoned 
for some less complicated method of treatment, 
splenectomy was performed June 10, 1954. The 
surgeon observed an accessory spenule, about 1.0 
by 1.5 cm., with its own blood supply, lying against 
the hilum of the moderately enlarged spleen proper, 
and both were removed. Having previously explored 
the abdominal cavity, he then opened and examined 
the lesser sac, but no other accessory spenules were 
found. Other than congestive splenomegaly, micro- 
scopic examination of the spleens showed no ab- 
normality. 

After operation the amount of cortisone was 
gradually reduced and use of the hormone was 
discontinued altogether on the ninth postoperative 
day. Results of all laboratory tests performed there- 
after were normal. 


DISCUSSION 


Since the precise mechanism causing acquired 
hemolytic anemia of the autoantibody type is un- 
known,':? treatment is still empirical. Before the 
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TABLE 1.—Recapitulation of Laboratory Data and Treatment 


Fecal 
Urobil- 
inogen 


Reticulocytes 


Date 


April 23, 1954 60.0 


April 25,1954 _ Bed rest, cortisone 


200 mg./d 


Same 


May 3, 1954 


May 4, 1954 Same plus 500 cc. red 
cells in 0.9% saline 


500 cc. red cells in 
0.9% saline 
Bed rest, cortisone 
Same 
Same 
Splenectomy 


May 5, 1954 


May 6, 1954 
May 21, 1954 
June 2, 1954 
June 10, 1954 
June 17, 1954 
July 14, 1954 
Sept. 28, 1954 
Jan. 11, 1955 


Sept. 28, 1955 


advent of corticotropin (ACTH) and cortisone, splen- 
ectomy and blood transfusion offered the only hope 
of cure, but the results of these procedures alone 
were of benefit in only about 50 per cent of cases.” 
The use of hormones appears to have brightened 
the outlook,? but it is still too soon for accurate 
evaluation. 

Whether cortisone protects erythrocytes from 
the effect of hemolysins or in some manner impairs 
the development of antibodies is also not known. 
In this instance, it would appear that cortisone had 
the latter effect, for the Coombs’ test reaction be- 


Hemoglobin 
(Gm. per 


per 100 
Red Cells (24 Hours) 100 ce.) 


Red Cell Fragility 

(Per Cent Hemolysis 
in 0.4 Per Cent 

Saline Solution) 


Direct 
Coombs’ 
Reticulocytes Test 


8.4 Spherocytosis (17 nucle- Pos. 
ated RBC/100 WBC) 
7.1 Spherocytosis (31 nucle- 
ated RBC/100 WBC) 
Spherocytosis Patient : 76 
Control: 6 


13.9 


13.8 
14.7 


16.2 


Patient: 32 
Control: 34 
16.5 Normal 


came negative and erythropoiesis decreased dur- 
ing cortisone administration before splenectomy. It 
would appear that persons with this disorder should 
be treated first with cortisone (or corticotropin) 
and then have splenectomy. 

2909 J Street, Sacramento. 
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The National Library of Medicine 


WE FIND OURSELVES, paradoxically, hoping for the 
passage of proposed legislation that would remove 
the world’s greatest medical library from the man- 
agement of those who have brought it to its present 
proud estate and put it into other hands. 


We speak here, of course, of this country’s Armed 
Forces Medical Library and of a bill (S. 3430) 
recently introduced in the Senate by Senators Lister 
Hill of Alabama and Joseph F. Kennedy of Massa- 
chusetts which would turn that priceless facility over 
to a newly created National Library of Medicine. 


Often in a proposal for a change of management 
there is implication of reproof. Not so in the present 
case. On the contrary, the purpose of the proposed 
transplanting is to assure that the library will always 
have the special attention it deserves. 


Behind the new legislation is a recommendation 
made more than a year ago by the Task Force on 
Federal Medical Services to the Commission on 
Organization of the Executive Branch of the Govern- 
ment (Hoover Commission). The Task Force noted 
that although originally organized for military use, 
the library now far surpasses, in nature, size, and 
level of activities, the needs of the Armed Forces and 
“is in fact the National Library of Medicine of the 
United States.” Even as it now stands, it is virtually 
a sine qua non of orderly, well directed medical 
research. 


Expressing concern for the well-being of the 
library in the years ahead, the Task Force pointed 
out that so far as money to support it is concerned, 
as a creature of the Armed Forces it must in peace- 
time compete with the needs of the military to main- 
tain the skeleton of an effective fighting force and 
“in time of war it becomes naive to expect the pre- 
occupation of the military to include the proper 
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maintenance and continuing development” of the 
institution. Even now the library needs better hous- 
ing and the funds are not forthcoming. And this is 
a matter of immediate and compelling importance, 
for a large part of its historical collection of medical 
publications—ineffably valuable, since it is irreplace- 
able—abides uneasily in a building that is in a poor 
state of repair and almost wantonly susceptible to fire. 


To make sure the library would never have to go 
hungry in event of budget-stretching economies, the 
Task Force recommended making it a principal 
function of another government agency rather than 
an incidental operation of the Armed Forces—great 
though it has grown in that habitat. The legislative 
bill, as it was presented to the Senate, did not specify 
what department of the Federal Government shall 
have supervision, but in some quarters the Depart- 
ment of Health, Education and Welfare has been 
suggested. The recommendation of the Task Force 
was that the Smithsonian Institution might best serve 
in the management of the library. However, putting 
the library into the hands of the Department of 
Health, Education and Welfare would seem to be a 
way to the same end, and we favor ‘passage of the 
bill in any form that would assure the preservation 
and promote the growth of this great national asset. 


Physicians will recognize at once that the library, 
directly or indirectly, serves all who do medical re- 
search, all who practice medicine and, ultimately, 
all who benefit from research and practice. Here, 
then, is a bill (S. 3430) that all of us can heartily 
endorse. Here, too, is a splendid opportunity for 
each of us to communicate to our elected represen- 
tatives in Washington our earnest interest in the 
passage of medical legislation that will benefit all 
the nation. 


One more thought, rather apart from stern prac- 
ticality, that seems to need expressing is this: 
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Even though the purpose of the proposed transfer 
of the library is in itself a tacit tribute to its excel- 
lence, we wonder if something more direct cannot be 
done to ease the emotional wrench that the Army 
must feel at the separation of this old comrade in 
arms. Perhaps the bill, when it reaches its final form, 
can include specific provision for a suitable memo- 


Editorial Comment... 


The Use of Physical Therapists and 
Allied Personnel in Medical Practice 


THE CLASSIFICATIONS of persons without medical 


degrees who may lawfully attend the sick and in- 
jured in this state are unfortunately large. Some of 
these paramedical or adjunctive medical personnel 
possess training and knowledge of great potential 
benefit to the practicing physician and his patient. 
These include registered physical therapists* and 
registered occupational therapists. Other such le- 
gally franchised groups represent cultism ranging 
from harmless to harmful and from inexpensive to 
formidable commercial exploitation. Some alleged 
“physical therapists” (usually self styled as physio- 
therapists) are little better than “physical cul- 
turists.” 


Originally, qualified physical therapists were hos- 
pital personnel only. In recent years increasing 
numbers of them have opened their own offices for 
“private practice” of physical therapy. No law pre- 
vents their doing so, although various councils of 
the American Medical Association have repeatedly 
disapproved. There is a considerable difference be- 
tween “private practice” and having a physical 
therapist a member of a medical group, paid by 


This editorial comment was prepared as a joint effort of the North- 
ern California Society of Physical Medicine and Rehabilitation. The 
rsons included are: . rinson, Frances Baker, M.D., 
regory Bard, M.D., Karl Carlson, M.D., William Northway, M.D., 
-_ G. Hirschberg, M.D., Sedgwick Mead, M.D., and Raoul Psaki, 


Fis the distinction in this state between “‘registered’”” and 
“licensed”’ ge therapists. Only registered physical therapists and 
a therapists are — to graduate from schools approved 
by the Council on Medical Education and Hospitals of the A.M.A. 


rial to the Surgeons General of the Army who nur- 
tured the library from its beginning in 1836~- 
particularly a recognition of the work of the late 
John Shaw Billings, who from 1865 when he was 
assigned to the office of the Surgeon General of the 
Army until his retirement from the service in 1895, 
gave to the library the zeal of creativeness. 


salary, owning no equipment and unlisted in th 
telephone directory. Although the therapist in “pri 
vate practice” invariably prefers to work unde 
referral and orders from a physician, the pressure— 
often abetted by patients—to prescribe and trea 
directly is unavoidably high. 

What can the conscientious physician do to mini 
mize the obvious dangers in these circumstances? 

1. He can first of all keep informed concernin; 
the training and qualifications of paramedical per 
sonnel. 

2. He can refer patients only to ethical, qualified 
therapists who refuse to prescribe for the patient off 
the street. If possible he should use salaried hospital 
staff therapists rather than those in business on their 
own. Well-trained therapists are usually diplomates 
of the American Registry of Physical Therapists 
and members of the American Physical Therapy 
Association. 

3. He should provide the therapist with a diag- 
nosis, hazards or dangers involved, objective to be 
gained and a clear and detailed physical therapy 
prescription. “Give the patient heat and massage” 
is equivalent to saying, “Do whatever you want.” 
Further, the physician must follow his patient, make 
sure what treatment he is actually getting and not 
let it continue indefinitely. 

4. When perplexed about either diagnosis or 
treatment the practitioner should not attempt to 
make a consultant of the therapist but should solicit 
opinion of specialists qualified in the particular field. 

5. Perplexities can usually be resolved by apply- 
ing the standard: What is best for my patient? 
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MEDICAL ASSOCIATION 


Council Meeting Minutes 


Tentative Draft: Minutes of the 416th Meeting of 
the Council, St. Francis Hotel, San Francisco, 
February 12, 1956. 


The meeting was called to order by Chairman 
Lum in Room 210 of the St. Francis Hotel, San 
Francisco, at 9:30 a.m., Sunday, February 12, 1956. 


Roll Call: 


Present were: President Shipman, Speaker Doyle, 
Councilors Lum, Heron, West, Wheeler, Wadsworth, 
Pearman, Harrington, McPharlin, Sherman, Bostick, 
Teall, Kirchner, Carey and Rosenow, Secretary 


Daniels and Editor Wilbur. 


Absent for cause: President-Elect Charnock, Vice- 
Speaker Foster, Councilors Loos, Reynolds and Var- 
den. 


A quorum present and acting. 


Present by invitation were: Messrs. Hunton, 
Thomas, Clancy and Gillette of C.M.A. staff; legal 
counsel Hassard; Messrs. Ben Read and Eugene 
Salisbury of the Public Health League; Messrs. K. 
L. Hamman and E. Paolini of California Physicians’ 
Service; Doctors A. E. Larsen and William Gar- 
denier of C.P.S.; Doctor Francis T. Hodges, Presi- 
dent of C.P.S.; Mr. William Rogers of the California 
Academy of General Practice; Doctor John Dement 
of the California State Department of Public Health; 
Mr. Fred O. Field, legal counsel of the Los Angeles 
County Medical Association; county society execu- 
tive secretaries Scheuber of Alameda-Contra Costa, 
Roy B. Jensen of Fresno, Robert Marvin of River- 
side, Clark Donmyer of San Bernardino, Olive Neick 
of San Francisco, Boyd Thompson of San Joaquin, 
Robert Wood of San Mateo, Joseph Donovan of 
Santa Clara and George Foster of Sacramento; and 
Drs. Dan O. Kilroy, Francis J. Cox, Herbert C. 
Moffitt, Jr., Grace Talbott, Hendrie Gartshore and 
Carl H. Jonas. 
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1. Minutes for approval: 


(a) On motion duly made and seconded, minutes 
of the 415th Council meeting, held November 12, 
1955, were approved. 


(b) On motion duly made and seconded, minutes 
of the 253rd Executive Committee meeting, held 
November 12, 1955, were approved. 


(c) On motion duly made and seconded, minutes 
of the 254th Executive Committee meeting, held 
December 14, 1955, were approved. 


(d) On motion duly made and seconded, minutes 
of the 255th Executive Committee meeting, held 
January 24, 1956, were approved. 


2. Membership: 


(a) A report of membership as of February 10, 
1956, was received and ordered filed. 


(b) On motion duly made and seconded, three 
delinquent members whose 1955 dues had been re- 
ceived were voted reinstatement. 


(c) On motion duly made and seconded in each 
instance, 21 applicants were voted Retired Member- 
ship. These were: Henry Chesley Bush, Elizabeth 
A. Davis, Jacob C. Geiger, Harry James Smith, 
Alameda-Contra Costa County; R. H. Bandelier, 


. President 
President-Elect 
. Speaker 

. Vice-Speaker 


SIDNEY J. SHIPMAN, M.D. . 
DONALD A. CHARNOCK, M.D. 
JAMES C. DOYLE, M.D. . 
PAUL D. FOSTER, M.D. . 
DONALD D. LUM, M.D. . . Council Chairman 
ALBERT C. DANIELS, M.D. . . Secretary-Treasurer 
IVAN C. HERON, M.D. . Chairman, Executive Committee 
DWIGHT L. WILBUR, M.D. . ‘ . Editor 
JOHN HUNTON . Executive Secretary 
General Office, 450 Sutter Street, San Francisco 8 
ED CLANCY . . Director of Public Relations 
Southern California Office: 
417 South Hill Street, Los Angeles 13 © Phone MAdison 6-0683 
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Lawrence James Butka, Willa A. Cameron, Louis 
D. Cheney, E. M. Fainer, Albert L. Hill, Wm. F. 
Kroener, Carl E. Krugmeier, Sigrid H. Lauritsen, 
Charles W. Shirley, Earl Henry Yoder, Los Angeles 
County; Rieta C. Hough, San Diego County; Karl 
B. Eichorn, Thomas G. Inman, Christian E. Voight, 
San Francisco County; George Wm. Sevenman, San 
Mateo County; and Frank N. Chilton, Santa Clara 
County. 

(d) On motion duly made and seconded in each 
instance, 24 applicants were voted Associate Mem- 
bership. These were: Irma West, Alameda-Contra 
Costa County; Ilse V. Colett, Fresno County; Charles 
Grover Clay, John Lawrence Denny, Gordon E. 
Goodhart, Alfred Greenberg, Halle O. Hall, Gertrude 
T. Huberty, Meyer Isaac Leff, Ewald R. Lonser, 
Abraham T. Lu, Allan Grant Redeker, E. T. Rem- 
men, Emanuel Sigoloff, William A. Skoog, John O. 
West, Los Angeles County; Mary Jo Tonelli, Marin 
County; Robert Pelatowski, Napa County; Ralph 
Hornberger, San Joaquin County; H. D. Chope, 
Merriman Hamblin, J. Paul Sweeney, John A. With- 
row, San Mateo County; and Joseph W. Clark, 
Solano County. 

(e) On motion duly made and seconded in each 
instance, 33 members were granted reductions of 
dues because of illness or postgraduate study. 


3. Financial: 


(a) A report of bank balances as of February 
10, 1956, was received and ordered filed. 


(b) A report of income and expenditures for 
January and for the seven months ended January 
31, 1956, was received and ordered filed. 


(c) Discussion was held on the advisability of 
establishing a loan fund for the benefit of members 
who had suffered financial losses in the recent floods 
in several counties. On motion duly made and 
seconded, it was voted to create a revolving loan 
fund of $50,000 for the extension of non-interest- 
bearing loans to assist members to rehabilitate their 
properties from flood damages, such loans to be acted 
upon on an individual basis by the Executive Com- 
mittee. A three-fourths vote noted. 


4. Commission on Medical Services: 


(a) Chairman Carey reported that a pilot study 
had been made on the costs of medical education and 
operating a medical practice, in response to a reso- 
lution adopted by the 1955 House of Delegates, and 
that the Commission believed no useful purpose 
would be served by making a wider study. The 
Commission recommended that no further study 
be made and the Council concurred. 


(b) Doctor Carey reported that only three coun- 
ties had requested California Physicians’ Insurance 
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Corp. to write indemnity health insurance in their 
areas and that California Physicians’ Service, the 
parent body, did not feel that such limited under- 
writing would provide an adequate distribution for 
sound underwriting. 


On motion duly made and seconded, it was voted 
that the Council should introduce in the 1956 House 
of Delegates a resolution reading as follows: 


Wuereas, California Physicians’ Insuranc: 
Corp. is completely organized and has bee. 
authorized by the Insurance Commissioner of the 
State of California to sell certain policies of in 
demnity insurance applicable to the costs of medi 
cal, surgical and hospital care; and 


Wuereas, Good business practice suggests th: 
wisdom of offering such policies for sale on 
statewide basis; now, therefore, be it 


Resolved: That the officers and directors of th: 
California Physicians’ Insurance Corp. be re 
quested to prepare and offer for sale, throughou 
the area in which the corporation is authorize: 
to write insurance, such policies of indemnity; 
insurance as best serve the needs of the public 
and the profession. 


(c) Doctor Carey reported that the Committee on 
Maternal and Child Care, chairmanned by Doctor 
Harrington, had met in a conference on materna! 
and perinatal mortality and had recommended that 
the Association form a continuing committee of 12 
members, finance the employment of investigators 
and other personnel and work through the county 
societies on studies of these problems. On motion 
duly made and seconded, it was voted to refer this 
matter back to the Commission on Medical Services 
for further study and report, after consultation with 
all interested commissions and committees. 


(d) Doctor Carey recommended the appointment 
of a subcommittee to study the question of medical 
care for dependents of military personnel and other 
forms of government-financed medical care. On 


' motion duly made and seconded, it was voted to 


accept this recommendation and assign such commit- 
tee to the Commission on Medical Services. 


(e) On motion duly made and seconded, it was 
voted to accept, with thanks for services, the resig- 
nation of Doctor A. A. Adames as a member of the 
Committee on Indigent Care and to appoint as his 
successor Doctor Henry Gardner of San Francisco. 


(f) Doctor Francis J. Cox presented the final 
result of the Relative Value Fee Study, which, on 
motion duly made and seconded, was approved. The 
Council expressed its thanks to Doctor Cox for his 
long and successful devotion to this study. 


(g) Doctor Cox also reported on meetings held 
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by the Bureau of Vocational Rehabilitation of the 
State Department of Education. 


(h) Doctor Carey introduced a resolution adopted 
on a split vote by the Commission on Medical Serv- 
ices, calling for fees for x-ray services to be calcu- 
lated on the two bases of the making of films and 
consultation services on such films. A motion to 
accept this recommendation, duly seconded, was lost. 
On further consideration, it was agreed that the 
principle of a single fee for any medical service 
should be followed and the Commission on Medical 
Services was instructed to prepare a suitable reso- 
lution to encompass that principle. 


5. Committee on Blood Banks: 


Doctor John R. Upton, Chairman of the Com- 
mittee on Blood Banks, reported on a meeting of 
the committee held on December 16, 1955, at which 
it was agreed to request the Council to confirm a 
suggested program to be followed by blood banks 
admitted to the California system, to include: 


1. All admitted blood banks should be nonprofit 
corporations approved by their local medical so- 
cieties. 


2. They should conform to the existing require- 
ments for the processing of blood. 


3. They should submit a financial history and a 
yearly audit for the approval of the committee. 


4. They should submit to a periodic survey by 
the C.M.A. Committee on Blood Banks to deter- 
mine the efficiency of their blood service and such 
other matters pertinent to the administrative and 
technical operation of their blood banks. 

On motion duly made and seconded, it was voted 
to approve these principles. 


6. State Department of Public Health: 


Doctor John Dement of the State Department of 
Public Health reported that a statement was under 
preparation on the status of polio vaccine and that 
such statement would be presented to Doctor Ed- 
ward B. Shaw, chairman of the Association’s special 
committee on this subject. 

Doctor Dement also summarized the current 
statistics on the supply of the vaccine, pointed out 
that 58 per cent of that received to date has been 
delivered through commercial channels and 42 per 
cent through public inoculation programs. No sub- 
stantial supply of vaccine is being held in any one 
spot and the current supply is quite short. 


7. California Physicians’ Service: 


(a) Doctor Francis T. Hodges, President of 
C.P.S., reported 12,800 physicians and 739,108 bene- 
ficiary members as of the close of 1955. He also 
reported that a joint program had been entered into 
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with Blue Cross in the northern counties and that 
one group of 6,600 persons had been signed under 
this arrangement. 


To alleviate suffering from the recent floods, 
C.P.S. has offered to remit the dues of its members 
up to 90 days where flood damage has been suffered. 

Doctor Hodges introduced Mr. Etchel Paolini, 
who has recently been appointed vice-president and 
general manager of C.P.S. 


(b) Mr. Paolini presented a plan under which 
physician members of C.P.S. might secure group 
life insurance. On motion duly made and seconded, 
it was voted to refer this proposal to the Committee 
on Accident and Health Insurance for further study 
and later report. It was noted, for the record, that 
Councilor Heron did not participate in the discus- 
sion or vote on this subject because of his associa- 
tion with the insurance carrier offering to under- 
write the program. 


(c) Chairman Lum proposed, and the Council 
concurred, that Doctor E. E. Wadsworth, Jr., be 
appointed a member of the C.P.S. Board of Trustees 
as a Council representative. 


(d) On motion duly made and seconded, it was 
voted that the Chairman appoint a nominating com- 
mittee to recommend to the House of Delegates the 
members of the C.P.S. Board of Trustees to fill 
expiring terms. 


8. Commission on Public Policy: 

Doctor Dan O. Kilroy, Chairman of the Commis- 
sion on Public Policy, reported on meetings held 
by the Committee on Legislation with representa- 
tives of pharmacy and chiropody on matters of 
mutual interest. 


Doctor Kilroy also suggested that governmental 
officials be invited to address the House of Dele- 
gates. 


Doctor Kilroy also suggested that legislative com- 
mittees be established in each county society and 
the Council approved. 


Doctor James C. Doyle urged that the Woman’s 
Auxiliary be called upon to assist in certain phases 
of legislative activity. 


9. House of Delegates Resolutions: 


(a) Doctor Grace Talbott appeared in behalf of 
Resolution No. 9 from the 1955 House of Delegates, 
which would call for the opening of technical and 
scientific exhibits to the public on the final half-day 
of the Annual Session. It was pointed out that the 
Committee on Scientific Work had already dis- 
cussed this proposal and found this an unworkable 
plan, except on a limited scale. 
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(b) Doctor Herbert C. Moffitt, Jr., asked that 
further consideration be given to Resolution No. 11, 
relative to teaching material in teaching hospitals. 
On motion duly made and seconded, it was voted 
to refer this to the Commission on Medical Educa- 
tion for study, including cooperation with a similar 
committee in the San Francisco Medical Society. 


10. Committee on Mental Health: 


Doctors Hendrie Gartshore and Carl Jonas re- 
ported on a meeting with clinical psychologists, at 
which the latter reported that legislation to effect 
certification of their members by the State of Cali- 
fornia was in preparation. He suggested the enlarge- 
ment of his committee and its study of all mental 
health matters. On motion duly made and seconded, 
it was voted to direct the Commission on Medical 
Education to suggest the enlargement of the Com- 
mittee on Mental Health and to prepare a summary 
of the objectives of the committee. 


11. Legal Department: 


Mr. Hassard reported on a meeting with hospital 
and medical examining personnel on the subject of 
admitting foreign graduates to limited period of 
postgraduate training, at which it was agreed to 
prepare legislative amendments to effect this result. 

Mr. Hassard also reported on pending litigation 
in a case involving optometry. On motion duly 
made and seconded, legal counsel was authorized to 
prepare an amicus curiae brief in this case. 

Mr. Hassard also suggested that the Council call 
a later meeting for the sole consideration of the 
effects of recent litigation. It was tentatively agreed 
' that such meeting should be held in San Francisco 
on Saturday, March 24. 


12. Appointment of Committee Personnel: 

The Chairman announced, and the Council con- 
curred, that the committee to recommend all com- 
mission and committee appointments, to be placed 
before the House of Delegates, would be Councilor 
Heron, Chairman, Councilors Rosenow, West, Har- 
rington and Reynolds, with the president, president- 
elect and secretary serving ex-officio. 


13. State Department of Mental Hygiene: 


The Chairman discussed a communication which 
suggested that the Association approve a proposed 
set of standards applicable to the State Director of 
Mental Hygiene. On motion duly made and sec- 
onded, this matter was referred to the Executive 
Committee. 


14. Military Dependents: | 


The Chairman discussed the need for a committee 
to consider legislation to provide for the care of 


(Continued on next page) 
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C.M.A. Cancer Commission 
Fight Cancer with a Checkup and a Check 


The American Cancer Society has adopted 
for this year’s slogan—“FicHT CANCER WITH A 
CHECKUP AND A CHECK.” 

The Cancer Commission of the California Medical 
Association has continually stressed the importance 
of a periodic examination by the patient’s personal 
physician as a sound and practical method of cancer 
detection. The American Cancer Society is to be 
congratulated for recognizing the wisdom of this 
type of program and for incorporating it into its 
educational and campaign programs. We hope they 
will continue to do so in the years to come. 

As a result of this program, which will be launched 
officially during the month of April, there will 
undoubtedly be an increase in the number of people 
seeking examinations by physicians. The so-called 
Cancer Detection Examination, as previously publi- 
cized by the Cancer Commission in a brochure by 
the same name and distributed to all physicans in 
1955, will in most instances suffice to meet this need. 
It should be pointed out that this suggested Cancer 
Detection Examination is in no sense advocated as 
a complete examination and physicians should, of 
course, rely on their own judgment as to the com- 
pleteness of the examination. 

Half of all cancer involves sites accessible to direct 
examination and fortunately are the ones most amen- 
able to successful treatment. A thorough but simple 
examination (palpation plus direct and indirect 
visualization) will detect those cancers that respond 
most favorably to treatment. If such lesions are dis- 
covered while still localized to the site of origin, the 
prognosis is, of course, quite favorable. By utilizing 
cytologic examination, certain cancers can now be 
detected before any clinical signs are present, and 
this method should be used freely. X-ray examina- 
tion of the chest may uncover silent lung lesions. 
Other laboratory procedures should be used as indi- 


cated. 


However, we would like to stress the point that by 
simple direct examination, without complicated and 
expensive laboratory procedures, half of all cancer 
can be detected. The sites in which these cancers 
occur are: Mouth and pharynx, thyroid, breast, skin, 
prostate, uterus and rectum. 


The American Cancer Society is stressing the im- 
portance of the periodic “checkup” and we urge 
that every physician of the Association give his 
support to this program. We believe that it will not 
only result in enhancing our program of cancer con- 
trol, but will do a great deal to improve our public 
relations. 


CANCER COMMISSION 
CALIFORNIA MEDICAL ASSOCIATION 
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Council Meeting Minutes 
(Continued from Page 302) 


military dependents, such committee to include rep- 
resentatives of veterans’ organizations. On motion 
duly made and seconded, it was voted to authorize 
the Council Chairman to appoint such a committee. 


15. Tribute to Mr. K. L. Hamman: 


Councilor Carey presented, and the Council, on 
motion duly made and seconded, approved a reso- 
lution to commend Mr. K. L. Hamman for his 
furtherance of the principles of California Physi- 
cians’ Service and his untiring efforts in behalf of 
the doctors of the California Medical Association. 


16. Association-Sponsored Tours: 


Mr. Hunton presented proposals offered by two 
air carriers to conduct European tours which would 
be open to members of the Association. On motion 
duly made and seconded, both proposals were ap- 
proved. 


17. Basic Science Legislation: 

President Shipman read a letter from a member 
which urged further consideration of the possibility 
of achieving basic science legislation in California. 
On motion duly made and seconded, this letter was 
referred to the Committee on Medical Education. 


18. Physical Education: 


President Shipman discussed a letter from a mem- 
ber relative to a proposed meeting on physical ther- 
apy. On motion duly made and seconded, it was 
voted to refer this matter to the Committee on School 


Health. 


19. Annual Session Guest Speakers: 


Doctor Daniels, Chairman of the Committee on 
Scientific Work, presented a list of guest speakers 
and nonmember speakers scheduled -for the 1956 
Annual Session. On motion duly made and seconded, 
the Council voted approval of this list. 


Adjournment: 


There being no further business to come before 
it, the meeting was adjourned at 5:35 p.m. 


DonaLp D. Lum, M.D., Chairman 
ALBERT C, Daniets, M.D., Secretary 
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Executive Committee Minutes 
Tentative Draft: Minutes of the 256th Meeting of 


the Executive Committee, San Francisco, March 


17, 1956. 


The meeting was called to order by Chairman 
Heron in the Association office, 450 Sutter St., San 
Francisco, on Saturday, March 17, 1956, at 2 p.m. 


Roll Call: 


Present were President Shipman, Council Chair- 
man Lum, Speaker Doyle and Auditing Committee 
Chairman Heron. 

Absent for cause were President-elect Charnock 
and, ex-officio, Editor Wilbur and Secretary Daniels. 


A quorum present and acting. 
Present by invitation were Messrs. Hunton and 


Gillette of C.M.A. staff. 
1. Flood Relief Loans: 


On motion duly made and seconded, it was voted 
to extend interest-free loans to several member ap- 
plicants to assist in rehabilitation of damages suf- 
fered in the recent floods. 


2. Central California Blood Bank: 


Mr. Hunton reported that additional loan funds 
would be required by Central California Blood Bank 
and that the revolving loan fund established by the 
Council had a balance available. On motion duly 
made and seconded, it was voted to extend an addi- 
tional $10,000 loan to Central California Blood 
Bank. 


3. Association Mailing List: 

On motion duly made and seconded, it was voted 
to make the Association’s mailing list available to 
the Los Angeles County Physicians’ Aid Association 
for circularizing members on the current fund-rais- 
ing campaign. 

Adjournment: 
There being no further business to come before 


it, the meeting was adjourned at 4:00 p.m. 


Ivan C. Heron, M.D., Chairman 
Joun Hunton, Acting Secretary 








In Memoriam 


Asowi1z, Jacos. Died in Dallas, Texas, February 24, 1956, 
aged 77. Graduate of Fordham University School of Medi- 
cine, New York City, 1917. Licensed in California in 1928. 
Doctor Abowitz was a retired member of the Los Angeles 
County Medical Association, the California Medical Asso- 
ciation, and an associate member of the American Medical 
Association. 


+ 


Brown, Etwyn VANcE. Died February 23, 1956, aged 37. 
Graduate of the University of Southern California School 
of Medicine, Los Angeles, 1946. Licensed in California in 
1946. Doctor Brown was a member of the San Bernardino 
County Medical Society. 


+ 


Facey, Frepertck Duncan. Died in Burbank February 
11, 1956, aged 63, of malignant tumor of the brain. Grad- 
uate of McGill University Faculty of Medicine, Montreal, 
Quebec, Canada, 1920, Licensed in California in 1922. Doc- 
tor Facey was a member of the Los Angeles County Medical 
Association. 

+ 


Gou.p, NepD Burke. Died in Modesto, March 3, 1956, 
aged 75. Graduate of Cooper Medical College, San Fran- 
cisco, 1908. Licensed in California in 1908. Doctor Gould 
was a member of the Stanislaus County Medical Society. 


+ 


LUECHAUER, KENNETH DANIEL. Died in Fresno, February 
25, 1956, aged 58, of myocardial infarction. Graduate of 
Northwestern University Medical School, Chicago, Illinois, 
1929. Licensed in California in 1929. Doctor Luechauer was 
a member of the Fresno County Medical Society. 


* 


NAGEL, JosepH FRrepERIcK. Died in Long Beach, February 
19, 1956, aged 37. Graduate of the University of Cincinnati 


College of Medicine, Ohio, 1946. Licensed in California, 
1953. Doctor Nagel was a member of the Los Angeles 
County Medical Association. 


+ 


OMELVENA, JAMEs GiBsoNn. Died in San Diego, December 
7, 1955, aged 74, of coronary thrombosis, Graduate of Rush 
Medical College, Chicago, Illinois, 1906. Licensed in Cali 
fornia in 1923. Doctor Omelvena was a member of the San 
Diego County Medical Society. 


+ 


PLANE, JOHN Freperick. Died in Corvallis, Oregon, Jan- 
uary 7, 1956, aged 81. Graduate of the Minneapolis College 
of Physicians and Surgeons, Minnesota, 1903. Licensed in 
California in 1923. Doctor Plane was a member of the Los 
Angeles County Medical Association. 


+ 


Pruett, Harry JEROAM, Sr. Died in San Francisco, Feb- 
ruary 23, 1956, aged 64, of coronary occlusion. Graduate of 
Stanford University School of Medicine, Stanford Univer- 
sity-San Francisco, 1917. Licensed in California in 1917. 
Doctor Pruett was a member of the San Francisco Medical 
Society. 

co 


STovaLt, Leonarp. Died in Los Angeles, February 18, 
1956, aged 68. Graduate of the University of California 
Medical School, Berkeley-San Francisco, 1912. Licensed in 
California in 1912. Doctor Stovall was a member of the Los 
Angeles County Medical Association. 


+ 


Witson, Joun Miter. Died in Altadena, February 23, 
1956, aged 87. Graduate of the University of Illinois College 
of Medicine, Chicago, 1902. Licensed in California in 1905. 
Doctor Wilson was a member of the Los Angeles County 
Medical Association. 
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MAN 


MUAY 


TO THE CALIFORNIA MEDICAL ASSOCIATION 


Nurse Recruitment ... A Major Auxiliary Activity 


The Woman’s Auxiliary’s Nurse Recruitment program 
offers an illustration of what can happen when women get 
behind a project with enthusiasm and purpose. Nurse Re- 
cruitment is one of the biggest and most successful activities 
on the Auxiliary agenda, with nearly all the counties par- 
ticipating. Last year alone, 258 loans or scholarships were 
granted by 29 counties; 89 programs on nursing as a career 
were presented under Auxiliary auspices, reaching over 
7,000 young women; 55 new Future Nurses Clubs were 
organized; and 22 counties distributed material on nursing 
to their schools. 

The impetus for such Auxiliary participation in nurse 
recruitment came during World War II, when the shortage 
of nurses was acute. Today, while the shortage is no longer 
as critical as it was, the importance of good nurses to the 
medical profession is still most vital. And not only does 
Nurse Recruitment offer physicians’ wives a practical op- 
portunity to help their husbands, it also offers a splendid 
avenue to the improvement of public relations. Auxiliary 
members believe that they can perform a valuable service by 
acquainting a maximum number of young women with facts 
about nursing—and about the medical profession as a whole. 


Organization a Vital Factor 


The Auxiliary’s Nurse Recruitment program is highly, 
and effectively, organized. It includes three major types 
of activities—recruitment per se, scholarships and loans, 
and the organization of Future Nurses Clubs. Much of 
the county Auxiliary work is directed from the state and 
national levels, with the national committee supplying 
suggested individual programs and the state committee 
supplying films, posters, guide-books, handbooks, school 
plays, etc. On the state level, the Nurse Recruitment Com- 
mittee works hand in hand with the California League 
of Nursing in the setting up of the programs and in the 
screening, selecting and distributing of material. 

This kind of cooperation exists not only in the state of 
California, but all over the country, which accounts for 
the fact that over $85,000 was raised nationally for nurses’ 
scholarships last year. 


Recruitment 


Not only is recruitment important, it is also one of the 
most interesting parts of the Auxiliary program, for it 
involves working directly with young women in the com- 
munity. Auxiliary members interest the students in high 
schools and in junior colleges in nursing through the use 
of films, panel discussions, the distribution of booklets, the 
production of school plays, etc. 

The Auxiliary works in close cooperation with the schools 
and the local branches of the California League of Nursing 
in setting up such recruitment activities. Members also 
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help arrange teas and other social events where young 
women can become acquainted with members of the nursing 
profession. And they provide transportation for field trips 
to hospitals, medical schools and other places of interest 
to prospective nurses. 


Scholarships and Loans 


Since the start of the Nurse Recruitment program, the 
California Auxiliary has raised over $57,000 for nursing 
scholarships and loans—an impressive figure for less than 
15 years’ work. Many counties make a benefit for scholar- 
ships and loans their major annual fund-raising event. 
Kern County Auxiliary, the first to launch a scholarship 
program, has granted a grand total of 40 nursing scholar- 
ships. This county sponsors two girls at a time through 
three years of nursing school. Kern Auxiliary members 
take a close interest in their nurse trainees, even to re- 
membering them with personal gifts at Christmas time. 


Future Nurses Clubs 


An important part of Nurse Recruitment is to help main- 
tain a young woman’s interest in nursing while she finishes 
her high school or junior college training. To this end, a 
program of Future Nurses Clubs was launched a few years 
ago and has since spread widely over the country. Early in 
1954 there were just 294 of these clubs; in April, 1955, 
there were 1,200. Here in California, there are 90 Future 
Nurses Clubs, 55 of which were organized by Auxiliaries 
last year. 

These clubs are open to any students in high school or 
college, and their programs are keyed in with activities and 
developments in the field of nursing. Auxiliary members 
act as sponsors of Future Nurses’ Clubs in their community 
schools, working with the school nurses who are the faculty 
advisors. 


Funds for Activities 


Of course, the work for such broad-scale Nurse Recruit- 
ment activities requires substantial financing. The total 
Nurse Recruitment program here in California functions 
on about $10,000 a year. Of this, $3,000 is supplied by the 
California State Nursing Association and the California 
League of Nursing, $3,000 by the California Hospital 
Association, and $3,000 by the C.M.A. The remaining 
$1,000 is accounted for by donations. The Woman’s Aux- 
iliary has also contributed small sums to these operational 
costs during the past few years. 


Major Contribution 


The Woman’s Auxiliary has made its major contribution, 
however, in the time and tremendous enthusiasm which it 
has put into this program. Typical of this is the fact that 
the Auxiliary of Yuba-Sutter-Colusa counties, in dire straits 
from the recent flood damage, was able to continue its 
nurse scholarship loan fund. Auxiliary members all over 
the state feel the same way—as long as there is a need 
for Nurse Recruitment, it will be an important and signifi- 
cant part of their activities. 
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NEWS & NOTES 


NATIONAL - STATE - COUNTY 


HUMBOLDT-DEL NORTE | 


Dr. Lester S. McLean, at one time health officer of 
Solano County, and more recently director of local health 
services for the Montana State Health Department, has been 
appointed health officer for the Humboldt-Del Norte Bi- 
county Health Department. He succeeds Dr. Robert Morris 
in that post. 


LOS ANGELES 


The annual C.M.A. Golf Tournament will be held at 
the Wilshire Country Club, Monday, April 30. Starting times 
will be from 9:30 a.m. to 12:30 p.m. Caddies will be avail- 
able. A snack bar will be open at the tenth tee. In order 
that those golfing physicians and their wives who may wish 
to do so may attend the dinner dance honoring the president 
of the California Medical Association, which is to be held 
Monday night at the Ambassador Hotel, this year the usual 
golf dinner with the awarding of prizes will not be held 
immediately after the tournament. Instead, on Tuesday eve- 
ning, May 1, there will be a cocktail hour and a banquet for 
all visiting golfers and their wives at the Wilshire Country 
Club. The social hour will begin at 6 p.m., dinner at 7:15, 
and the prizes for the tournament will be awarded during 
the dinner hour. 


Reservations for dinner must be made and paid for at the 
time of registration for golf on Monday, April 30, at the 
Wilshire Country Club. 


SAN FRANCISCO 


Award of two five-year $30,000 Markle Foundation 
scholarships to physicians on the staffs of medical schools in 
San Francisco was announced recently. 

One went to Dr. Frederick L. Eldridge, an instructor in 
medicine at Stanford University School of Medicine, who 
will use it to continue research in respiratory physiology. 

The other scholarship was awarded to Dr. Vincent DiRai- 
mondo, an assistant research physician in the University of 
California School of Medicine’s Metabolic Unit. Dr. DiRai- 
mondo played an important part in the development of new 
and better procedures for the estimation of the potency of 
corticotropin (ACTH) and other preparations used in the 
treatment of rheumatic diseases. 

The recipients were among 23 young American physicians 
attached to medical schools who were selected by the Foun- 
dation for outstanding promise in academic medicine. 


GENERAL 


In connection with Medical Education Week, April 22- 
28, Mr. S. Sloan Colt, president of the National Fund for 
Medical Education, has addressed a letter to the nation’s 
physicians urging that they discuss with businessmen the 
need for contributions to aid medical schools. 

Pointing out that corporation support requires a “pains- 
taking and persistent campaign of education to show busi- 
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ness leaders their stake in medical education,’ Mr. Colt 
added that “nowhere is a businessman more approachable 
than in a discussion with his doctor.” 


“I am not suggesting,” the letter continued, “that physi- 
cians badger their patients for contributions to the Fund. 
But I am wondering if doctors cannot be a great ally of the 
Fund in bringing, in some way, the needs of the medical 
schools to the attention of the businessmen among their ac- 
quaintances. Certainly no one is better qualified to speak 
authoritatively than doctors. And no one could be more 
convincing. 


“Medical Education Week, it seems to me, provides an 
excellent occasion for beginning such an approach. It will be 
a period when the needs of the medical schools, as well as 
the achievements of medical science, will be discussed at 
meetings businessmen attend and in publications they read. 
Perhaps then, too, the approach can be followed up from 
time to time during the year. . . . Once they are convinced, 


they are likely to become regular annual contributors to the 
Fund.” 


* * * 


The American College of Gastroenterology, in coop- 
eration with the Ames Company of Elkhart, Indiana, recently 
announced the opening of the 1956 Ames Award Contest for 
the best papers on gastroenterology. 


There will be two classes of awards as follows: 


1. Fellows in gastroenterology, resident, first or second 
year interns. First prize, $500, a certificate of merit and a 
one year subscription to The American Journal of Gastro- 
enterology; second prize, $250, a certificate of merit and a 
one year subscription to the Journal. 


2. Best paper published. For the best paper published in 
The American Journal of Gastroenterology, during the 12 
months ending June 30, 1956, for which no prize has been 
previously awarded, $250. 

All papers submitted must represent original work in gas- 
troenterology, must not have been previously published ex- 
cept for abstracts or short preliminary reports and must not 
have been previously presented at any national meetings. 
The contents of the papers can be clinical or basic science. 
Clinical papers must not be case records, but controlled 
clinical work. 

All unpublished entries must be received no later than 
July 15, 1956, and should be addressed to the Research 
Committee, American College of Gastroenterology, 33 West 
60th Street, New York 23, N. Y. 


* * a 


The Food and Drug Administration announced recently 
that the evidence of record does not warrant removal of 
the hypnotic drugs acetyl carbromal and bromural from the 


‘list of drugs that are required by federal law to bear the 


label statement: “Warning: May be Habit Forming.” 
* * oo 


The Third National Cancer Conference, sponsored by 
the American Cancer Society, Inc.,and National Cancer Insti- 
tute, Public Health Service, will be held June 4-6 at the 
Sheraton-Cadillac Hotel, Detroit. 

This meeting will consist of symposia on various cancers 
by site and will constitute a summarization of recent clinical 
developments in the diagnosis and treatment of cancer. 

All physicians are invited to attend. The announcement of 
the meeting said that “an interesting program for wives 
is being planned by the local host committee.” 

Copies of the program, advance Conference registration 
cards and hotel reservation cards may be procured from any 
local division of the American Cancer Society or from the 
Coordinator of the Third National Cancer Conference, 521 
West 57th Street, New York 19. 
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The Fifth annual Symposium for General Practitioners 
on Tuberculosis and other Chronic Pulmonary Diseases will 
be held at Saranac Lake, New York, July 9-13, 1956. It is 
approved for 26 hours of formal credit for members of the 
American Academy of General Practice. Announcement of 
the course said that it is “designed particularly for general 
practitioners.” 

Sessions will be held in the various sanatoria, hospitals and 
laboratories in the Saranac Lake area. The faculty will con- 
sist of physicians, surgeons and scientists from Saranac Lake 
as well as guest lecturers. 


The registration fee is $40. Further information and copies 
of the program can be obtained by writing Dr. Edward N. 
Packard, general chairman, Symposium for General Prac- 
titioners, P. O. Box 262, Saranac Lake, N. Y. 


Bo a 8 


The 8th Annual Teaching Seminar of the International 
Academy of Proctology will be held at the Drake Hotel, 
Chicago, April 23 to 25, 1956. The International, National, 
and Local Program Committees are planning an unusual 
seminar on anorectal and colon surgery. There will be special 
emphasis on anorectal presentations, and on panel discus- 
sions, as requested by those who attended the New York 
meeting in 1955. 

All physicians and their wives are cordially invited to 
attend the seminars, whether or not they are affiliated with 
the Academy. There is no fee for attendance at these teach- 
ing sessions of the Academy. 


POSTGRADUATE 


EDUCATION NOTICES 


THIS BULLETIN of the dates of postgraduate education 
assemblies and the meetings of various medical organ- 
izations in California is supplied by the Committee on 
Postgraduate Activities of the California Medical Asso- 
ciation. In order that they may be listed here, please 
send communications relating to your future medical or 
surgical programs to: Mrs. Margaret H. Griffith, Assist- 
ant Director, Postgraduate Activities, California Medical 
Association, 417 South Hill Street, Los Angeles 13. 


UNIVERSITY OF CALIFORNIA AT LOS ANGELES 
In Los Angeles: 


Dissection of the Thorax, Abdomen and Pelvis. April 24 to 
May 29. Fifteen hours. Fee: $125.00. 


Dermatology, 1956. June 22 and 23. Ten and one-half 
hours.* 


Laboratory Technicians Symposium. June 23 and 24.* 


Recent Advances in Medicine. July 23 to 27. Thirty-five 
hours. Fee: $75.00 for full week or $20.00 per day. 


Recent Advances in Surgery. July 16 to 18. Nineteen and 
one-half hours.* 


Surgery of Trauma. July 19 and 20. Twelve hours.* 


Techniques of Hypnosis. July 9 to 11. Fifteen hours. Fee: 
$50.00. 


Advanced Techniques and Application of Hypnosis. July 11 
to 13. Fifteen hours. Fee: $100.00. 
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Anesthesia Seminar. August 27 to 29. Eighteen hours, Fee: 
$50.00. 

Contact: Thomas H. Sternberg, M.D., Assistant Dean for 
Postgraduate Medical Education, U.C.L.A., Los An- 
geles 24. BRadshaw 2-8911, Ext. 202. 


UNIVERSITY OF CALIFORNIA, SAN FRANCISCO 
Plastic Surgery, May 18.* 
Peripheral Vascular Surgery, May 19.* 


Fundamental Principles of Radioactivity and the Diagnostic 
and Therapeutic Uses of Radioisotopes. Two or three 
month course limited to one enrollee per month. Tui- 
tion: $250.00 per month. 

Contact: Seymour M. Farber, M.D., Head, Postgraduate 
Instruction, Office of Medical Extension, University of 
California Medical Center, San Francisco 22. MOntrose 
4-3600, Ext. 665. 


UNIVERSITY OF SOUTHERN CALIFORNIA, 
LOS ANGELES 


Surgical Planing. April 26, 27, 28. Fourteen hours. Hotel 
Statler and Los Angeles County Hospital. Fee: $50.00. 


Anesthesia. Full time for three months. Opening every 
three months. Fee: $300.00. 


Cardiac Resuscitation. Sponsored by the Los Angeles 
County Heart Association each Wednesday throughout 
the year, 4 to 6 p.m. Residents admitted without fee. 
Tuition for all other physicians: $30.00. (Each session 
all-inclusive.) 

Contact: Phil R. Manning M.D., Director of Medical Ex- 
tension Education, University of Southern California 
School of Medicine, 2025 Zonal Avenue, Los Angeles 33. 
CApital 5-151. 


COLLEGE OF MEDICAL EVANGELISTS 


Anesthesiology. Daily, full-time, four months, beginning 
each four months. Fee: $300. 


Thoracic Surgery, Wednesdays, April 18 to May 9. Eight 
hours. Fee: $30.00. 


Diseases and Injuries of Bones and Joints, Daily, July 2 to 
July 31. Full time. Fee: $100.00. 

Contact: Chairman, Section on Graduate and Postgradu- 
ate Medicine, College of Medical Evangelists, 1720 
Brooklyn Ave., Los Angeles 33. ANgelus 9-9131, Ext. 205. 


CALIFORNIA MEDICAL ASSOCIATION 
POSTGRADUATE INSTITUTES 


San Joaquin VALLEY Counties in association with the 
University of California School of Medicine, Los An- 
geles, May 10 and 11, Hacienda, Fresno. 


SACRAMENTO VALLEY COUNTIES in association with Stan- 
ford University School of Medicine, June 21, 22, 23, 
Cal-Neva Lodge, Lake Tahoe. 


POSTGRADUATE CIRCUIT COURSES 

Nort Coast Circuit: 
Eureka—Mondays, April 16, 23, May 14, 21. 
Ukiah—Tuesdays, April 17, 24, May 15, 22. 
Woodland—Wednesdays, April 18, 25, May 16, 23. 
Napa—Thursdays, April 19, 26, May 17, 24. 


*Fees to be announced. 








SACRAMENTO VALLEY CIRCUIT: 

Dunsmuir—Mondays, April 16, 23, May 14, 21. 
Chico—Tuesdays, April 17, 24, May 15, 22. 
Marysville—Wednesdays, April 18, 25, May 16, 23. 
Auburn—Thursdays, April 19, 26, May 17, 24. 

Contact: C. A. Broaddus, M.D., Director of Postgraduate 
Activities, P.O. Box A-1, Carmel, California, or Mrs. 
Margaret H. Griffith, Assistant Director, Postgraduate 
Activities, California Medical Association, 417 So. Hill 
St., Los Angeles 13. 


Medical Dates Bulletin 


APRIL MEETINGS 


AmerIcAN COLLEGE OF PuysiciANs 37TH ANNUAL SEs- 
ston, Los Angeles, April 16-20. 

Contact: George C. Griffith, M.D., General Chairman, Box 
25, 1200 N. State St., Los Angeles 33. 


Cancer Commission, California Medical Association Can- 
cer Conference for San Luis Obispo County Medical 
Society, April 21, 6:30 p.m. Dinner, San Luis Obispo.t 


Vatiey CHILDREN’s HospiTaL ANNUAL SPRING CLINICS, 
April 27 and 28, 9 a.m., Roosevelt High School Audi- 
torium, Fresno. Fee: $15.00. 


CALIFORNIA CHAPTER OF AMERICAN COLLEGE OF CHEST 
PHYSICIANS annual meeting, Ambassador Hotel, Los An- 
geles, April 28. 

Contact: Mortimer A. Benioff, M.D., secretary-treasurer, 
2255 Van Ness Ave., San Francisco, or Samuel J. Sills, 
M.D., chairman, Program Committee, 2007 Wilshire 
Blvd., Los Angeles 57. 


WESTERN INDUSTRIAL MEDICAL ASSOCIATION annual meet- 
ing, all day, April 28, Ambassador Hotel, Los Angeles. 


Contact: Edward Zaik, M.D., secretary, 740 South Olive 
Street, Los Angeles 14. 


Hawan Mepicat Association Centennial Celebration. 
Scientific sessions, historical pageant of 100 years of 
medicine in Hawaii, social festivities, etc., Honolulu, 


April 22 to 29. 


Contact: Hawaii Medical Association, 510 S. Beretania 
Street, Honolulu 13, Hawaii. 


CALIFORNIA MEDICAL ASSOCIATION ANNUAL MEETING, cele- 
brating 100th Anniversary, Ambassador Hotel, Los An- 
geles, April 29 to May 2. 

Contact: John Hunton, Executive Secretary, 450 Sutter 
St., San Francisco 8, or Ed Clancy, Director of Public 
Relations, 417 S. Hill St., Los Angeles 13. 


WESTERN SECTION, AMERICAN UROLOGICAL ASSOCIATION, 
April 30 to May 3, Sheraton-Palace Hotel, San Francisco. 


Contact: James Ownby, Jr., M.D., 516 Sutter St., San 
Francisco. 


MAY MEETINGS 


CaLirorNiA Society OF ANESTHESIOLOGISTS, INc., Annual 
Meeting, May 2, 1:00 p.m., Grove Lounge, Ambassador 
Hotel, Los Angeles. 


Contact: Francis E. Guinney, M.D., secretary, 2790 Monte 
Mar Terrace, Los Angeles 64, or telephone DUnkirk 
7-4236. 
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New Mexico Mepicat Society annual session, Roswell, 
New Mexico, May 2 to 4. 


Contact: Ralph R. Marshall, executive secretary, 223-24 
First National Bank, Albuquerque, N. M 


CALIFORNIA CONFERENCE OF LocaL HEALTH OFFICERS semi- 
annual meeting, May 3-4, Auditorium, Los Angeles City 
Health Dept., 111 E. First Street, Los Angeles, 9 a.m. 
to 5 p.m. both days. 


Contact: John C. Dement, M.D., chief, Division of Local 
Health Service, California Dept. of Public Health, 2151 
Berkeley Way, Berkeley 4. 


CauirorniA Heart Association ANNUAL MEETING AND 
ScientTiFIc Session, La Playa Hotel, Carmel, May 18 to 
20. 


Contact: J. Keith Thwaites, executive director, California 
Heart Association, 1428 Bush Street, San Francisco 9. 


WEsTERN BRANCH, AMERICAN PusLic HEALTH ASsSOCIA- 
TION 23rd Annual Meeting, Hotel Utah, Salt Lake City, 
Utah, May 30 to June 2. 


Contact: Mrs. L. Amy Darter, secretary-treasurer, at 
State Public Health, 2151 Berkeley Way, Berkeley 4, 
California. 


SUMMER AND FALL MEETINGS 


La Mesa Community Hospitat Clinical Session, “Civilian 
Defense, Radioactive Fallout, and Decontamination of 
Casualties—both immediate and late care,” June 15 to 
23, Tripler General Hospital, Honolulu, Hawaii. Char- 
tered plane to leave International Airport. Total cost, 
including meals, hotel, etc., $360.00 plus tax. 


Contact: John H. Gorby, administrator, La Mesa Com- 
munity Hospital, 8665 La Mesa Blvd., La Mesa. 


IpAHO State MeEpIcAL ASSOCIATION annual meeting, June 
17-20, Sun Valley, Idaho. 

Contact: Armand L. Bird, executive secretary, Idaho State 
Medical Association, 364 Sonna Building, Boise, Idaho. 


Mepicac Liprary ASssOcIATION 55th annual meeting, June 
18 to 22, Hotel Statler, Los Angeles. 

Contact: Mrs. Ella Crandall, librarian, Los Angeles County 
General Hospital, Los Angeles. 


Wyomine State Mepicar Society annual meeting, Jack- 
son Lake Lodge, Moran, Wyoming, June 29 and 30. 


Contact: A. R. Abbey, Box 2036, Cheyenne, Wyoming. 


Cotorapo DIvisioN OF THE AMERICAN CANCER SOCIETY 
10th annual Rocky Mountain Cancer Conference, Shir- 
ley-Savoy Hotel, Denver, Colorado, July 11 and 12. 

Contact: John S. Bouslog, M.D., 835 Republic Building, 
Denver 2, Colorado. 


NevapaA State Mepicat AssociaTION annual meeting, 
Reno, Nevada, August 22 to 25. 


Contact: Nelson B. Neff, executive secretary, P. O. Box 
188, Reno, Nevada. 


St. Joun’s Hospitat Postgraduate Assembly, September 
10, 11, 12, 9 a.m. to 4 p.m. and 8 to 9 p.m. Elks Club, 
Santa Monica. 


*For registration or information, contact: Gertrude Jones, 
M.D., Children’s Hospital, San Francisco. 


tContact: Walter E. Batchelder, M.D., Medical Director, 


Cancer Commission, 467 O’Farrell Street, San Francisco. 
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Contact: John C. Eagan, M.D., director, 1245 Glendon 
Ave., Los Angeles 24. 


San Dieco County GENERAL HospitaL TENTH ANNUAL 
PosTGRADUATE ASSEMBLY. September 19-20. 


Contact: Howard B. Kirtland, Sr., M.D., Chairman, Post- 
graduate Committee, 3505 Fourth Avenue, San Diego 3. 


CALIFORNIA Society OF INTERNAL MEDICINE ANNUAL 
MEETING, September 29, La Playa Hotel, Carmel. 


Contact: Mrs. Mildred B. Coleman, Assistant Secretary, 
Room 515, 384 Post Street, San Francisco 8. 


San Francisco Heart Association Annual Postgraduate 
Symposium, October 3, 4, 5, 1956, St. Francis Hotel, San 
Francisco. 
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Contact: Executive director, 604 Mission St., San Fran- 
cisco. 


Los ANGELES County Heart Association 26th Annual 
Symposium on Heart Disease, Wilshire-Ebell Theatre, 
4401 West 8th St., Los Angeles, October 10 and 11. 

Contact: Robert A. Pike, executive director, Los Angeles 


County Heart Association, 316 South Bonnie Brae, Los 
Angeles 57 or telephone DUnkirk 8-4127. 


CALIFORNIA ACADEMY OF GENERAL Practice 8th Annual 
Scientific Assembly, Hotel Statler, Los Angeles, October 
14, 15, 16, 17. 

Contact: William W. Rogers, executive secretary, Califor- 
nia Academy of General Practice, 461 Market St., San 
Francisco. 
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INFORMATION 


Attorney General's Opinion as to 
Pathologists’ Retention of Tissue 
Or Organs After Autopsy 


Epitor’s Note: There has been considerable uncer- 
tainty in the law with respect to the legality of 
retention of tissue or organs by a pathologist after 
autopsy, particularly where such retention results in 
burial minus such tissue or organs. Some legal au- 
thorities have taken the position that the law does 
not permit any part of any human remains to be 
removed and not restored prior to interment in the 
absence of express permission by the next of kin. 

A recent opinion of the California Attorney Gen- 
eral issued January 26, 1956, clarifies the law in this 
field and reaches the following conclusion: 

“Where the coroner or autopsy surgeon re- 
moves body tissue or organs as authorized by 
law for the purpose of ascertaining the cause of 
death, he would be neither civilly nor crimi- 
nally liable for not returning the unconsumed 
portions of the sample tissue to the body before 
burial, where such retention is reasonably neces- 
sary to determine the cause of death.” 


The Attorney General opinion is limited to those 
situations where retention of tissue or organs is rea- 
sonably necessary to determine the cause of death. 
- It does not sanction or condone removal of tissue for 
any other purpose. For all purposes other than neces- 
sary studies to determine the cause of death, consent 
by the next of kin to removal and retention remains 
a legal necessity. 

Opinion of Edmund G. Brown, Attorney General; 


Victor Griffith, Deputy Attorney General 
No. 55/227 


January 26, 1956 


Honorable Malcolm H. Merrill, M.D., Director of 
the Department of Public Health, has submitted the 
following question for our opinion: 

Must a coroner or autopsy surgeon who re- 
moves organs and body tissue from various 
parts of a human corpse, to aid in the deter- 
mination of the cause of death, return the un- 
used portion of the organs and tissue to the 
body prior to burial? 


Our conclusion may be summarized as follows: 


Where the coroner or autopsy surgeon removes 
body tissue or organs as authorized by law for the 
purpose of ascertaining the cause of death, he would 
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be neither civilly nor criminally liable for not return- 
ing the unconsumed portions of the sample tissue to 
the body before burial, where such retention is rea- 
sonably necessary to determine the cause of death. 


ANALYSIS 


Government Code section 27491 provides: 


“Tt shall be the duty of the coroner to inves- 
tigate or cause to be investigated, the cause of 
death of any person reported to the coroner as 
having been killed by violence, or who has sud- 
denly died under such circumstances as to 
afford a reasonable ground to suspect that his 
death has been occasioned by the act of another 
by criminal means, or who has committed sui- 
cide, and of all deaths of which the provisions 
of the Health and Safety Code make it the duty 
of the coroner to sign certificates of death. For 
the purpose of such investigation he may in his 
discretion take possession of and inspect the 
body of the decedent, which shall include the 
power to exhume such body, make or cause to 
be made a post mortem examination or autopsy 
thereon, and make or cause to be made an an- 
alysis of the stomach, blood, or contents, or 
organs, or tissues of the body, and secure pro- 
fessional opinions as to the result of such post 
mortem examination. He shall cause the infor- 
mation secured to be reduced to writing and 
forthwith filed by him in his records of the 
death of the individual. He may also, in his 
discretion, if the circumstances warrant it, hold 
an inquest. 


The coroner has the power to summon a surgeon 
to hold a post mortem examination or a chemist to 
make an analysis of the stomach or tissues of the 
deceased and give a professional opinion as to the 
cause of death (Gov. Code Sec. 27499). 

The cemetery authority, funeral director, or li- 
censed hospital may permit an autopsy on receipt of 
written authorization from the surviving spouse, sur- 
viving child or parent, next-of-kin who has required 
the right to control the disposition of the remains, 
or a coroner, or other duly-authorized public officer 
(Health and Saf. Code Sec. 7113). 

Section 7114 of the Health and Safety Code pro- 
vides, in substance, that any person who performs 
an autopsy without first obtaining the necessary 
consent is guilty of a misdemeanor, except that sec- 
tion does not apply to performance of an autopsy 
by the coroner or other officer authorized by law to 
perform autopsies. 

Under Health and Safety Code section 7051, it is 
a felony for anyone to remove any part of any 
human remains from any place where it has been 
interred or any place where it is deposited while 
awaiting interment with intent to dissect it without 
authority of law. It is also a felony to mutilate any 
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human remains without authority of law (Health 
and Saf. Code section 7052). 

The policy of the foregoing statutory provisions is 
to provide a means for the determination of the 
cause of every death and to punish unauthorized dis- 
sections of dead human bodies. If the cause of death 
is not known at the time of its occurrence, it is to 
be determined thereafter (Gray v. Southern Pacific 
Company, 21 Cal. App. 2d 240, 244; 20 Ops. Cal. 
Atty. Gen. 143). 

In the performance of the coroner’s duty, it is 
necessary that he have wide discretion. He may 
order an autopsy when, in his judgment, it is the 
appropriate means of ascertaining the cause of 
death. This is particularly true where death appears 
to have been caused by a criminal agency. The cor- 
oner may perform an autopsy without the consent 
of the family of the deceased (Huntly v. Zurick Gen- 
eral A. & L. Insurance Company, 100 Cal. App. 201, 
213). 

The Legislature having expressly declared that 
the coroner is vested with the duty of inquiring into 
the cause of death in certain cases, it is clear that he 
or his lawful assistants possess the right and the duty 
to perform the necessary tests which are consistent 
with sound medical and pathological practice. To 
accomplish this purpose, the coroner or autopsy sur- 
geon has the right to remove organs, blood, and sam- 
ples of tissue from the corpse to form a basis for his 
diagnosis. The extent of removal of these materials 
from a dead body is an area in which the judgment 
of the coroner or autopsy surgeon must control. 


To require the unused portion of organs or tissue, 
which, in the judgment of the autopsy surgeon have 
been removed to determine the cause of death, to be 
returned to the body prior to burial would neces- 
sarily—in many instances—place an undue hardship 
upon the office of the coroner and the autopsy sur- 
geon. While the statutes hereinabove referred to do 
not place any time limit after death within which an 
autopsy must be performed or cause of death ascer- 
tained, Section 10429 of the Health and Safety Code 
requires the coroner to deliver a death certificate to 
the attending funeral director within three days after 
the coroner examines the body. However, to facili- 
tate the issuance of a burial permit, the death cer- 
tificate may be marked “inquest pending” in those 
cases where the death certificate cannot await the 
outcome of extended medical and pathological ex- 
aminations necessary in some cases to determine the 


cause of death (3 Ops. Cal. Atty. Gen. 349). 


Generally, burial takes place three or four days 
after death. Often the routine business of a coroner’s 
office does not permit the coroner or autopsy surgeon 
to complete an examination of tissue or organs prior 
to burial. Then, too, it may be necessary for the 
tissue or organs to be preserved for further micro- 


VOL. 84, NO. 4 * APRIL 1956 





scopic examination, in order to make an accurate 
diagnosis. A rule requiring the coroner or autopsy 
surgeon to return organs or unused sample tissue 
to the body for burial prior to the formation of a 
sound opinion as to the cause of death would not 
only be against the policy of the law as set forth in 
the above-quoted statutes, but would place an undue 
restriction on the present practice of pathology 
wherein these materials are frequently kept in the 
laboratory for a period of days or weeks before a 
diagnosis can be made. Moreover, if a criminal 
means is suspected as the cause of death, the next- 
of-kin should not be able to frustrate the purpose of 
the law by demanding the return of material evi- 
dence from which the cause of death is to be ascer- 
tained. 


With reference to the right of a coroner to con- 
duct an autopsy, we said, in 20 Ops. Cal. Atty. Gen. 
143, at page 145: 


“. .. Within the area of his duties, the judg- 
ment of the Coroner governs. The action of the 
Coroner in this respect is qualified only by the 
implied limitation that he not be grossly unrea- 
sonable, arbitrary or capricious in the exercise 
of his discretion.” 


This rule applies with equal force to the coroner or 
his lawful assistants in removing tissue and organs 
from dead bodies during an autopsy when it is rea- 
sonably necessary to retain these materials beyond 
the burial date, in order to determine the cause of 
death. By following this standard, neither the cor- 
oner nor the autopsy surgeon would be subject to 
civil or criminal liability because their activities 
would then be authorized by law and therefore not 
proscribed by the statutes referred to above. 


We do not wish to imply, however, that coroners 
or autopsy surgeons enjoy absolute immunity from 
prosecution—civil or criminal—in performing au- 
topsies and retaining organs or tissue beyond the 
burial date. 


In several cases, the next-of-kin of the deceased 
have been awarded damages against the autopsy 
surgeon or coroner for the unauthorized removal or 
unauthorized retention of organs after demand by 
the next-of-kin for their return (see Palmquist v. 
Standard Accident Insurance Co., 3 F. Supp. 358; 
Koerber v. Patek, 102 N. W. 40 [Wis.]; Palenzke v 
Bruning, 98 Ill. App. 644; Jackson v. Savage, 96 
N. Y. S. 366). An analysis of these cases reveals 
that they have one thing in common: The retention 
of organs and tissue beyond the date of burial does 
not appear to have been necessary in order to ascer- 
tain the cause of death. 


In Gray v. Southern Pacific Company, 21 Cal. 
App. 2d 240, the Court took a practical view, and 
stated, at page 247, that even if the removed organs 
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were arbitrarily retained “. . . Their return to the 
plaintiff (if such were possible), after having served 
their purpose in aiding in the determination of the 
cause of death, could have caused her only embar- 
rassment, and, perhaps, horror; . . .” 

The Court also held (at page 247) “.... assuming 
a violation of plaintiff's right to the return of the 
removed organs, such violation could give rise to no 
more than nominal damages.” 

We therefore conclude that no legal liability 
attaches to the coroner or autopsy surgeon who, in 
order to discover the cause of death—a duty im- 
posed upon him by law—removes tissue and organs 
and, when reasonably necessary to complete his 
diagnosis, retains them after the burial of the body. 


Poliomyelitis Vaccine Status 


Extracted from Report to the Governor for 
February 1956 by M. H. Merrill, M.D., 
Director of Public Health 


THE STATEWIDE poliomyelitis vaccine shortage still 
exists. Releases to California by the United States 
Public Health Service during the months of January 
and February of this year amounted to only 419,643 
cc. This limited supply was divided between commer- 
cial channels and public agency programs. A supply 
of 198,324 cc. (47.3 per cent) was distributed com- 
mercially, and 221,319 cc. (52.7 per cent) was 
ordered for local health jurisdictions. 


To date, California has received 15 releases of 
vaccine for a total of 1,635,481 cc. as its share of 
national production. Consistent with state policy to 
attempt to keep commercial channels open, 56.9 per 
cent (929,982 cc.) has been distributed through 
druggists and physicians; 43.1 per cent has been 
ordered for community programs being conducted 
by local health departments. 

Some encouragement for a more favorable sup- 
ply situation was provided in February with the 
first release, since May 1955, of vaccine produced 


by Parke, Davis and Company. Previously only 
three manufacturers (Eli Lilly, Wyeth Laboratories, 
and Pitman-Moore Company) had released vaccine 
produced under the revised standards. Since the 
latter part of December the demand for vaccine has 
equalized throughout the state. The various manu- 
facturers have recently given assurances to the state 
that the commercial vaccine will be offered for sale 
on a basis of approximately 50 per cent for northern 
California and 50 per cent for southern California. 
It is expected that this will give the practicing physi- 
cians an equal opportunity at the limited supply 
which will be available until production is greatly 
increased. 

The limited vaccine supply now available should 
be utilized to the greatest extent possible. In view 
of the present estimates that the interval between the 
first and second inoculations can be as long as six 
months without loss of effectiveness, and in view of 
the evidence that one inoculation gives significant 
protection against paralytic poliomyelitis, it should 
be emphasized that it is neither necessary nor desir- 
able to withhold the administration of the first inoc- 
ulation of the series until the second inoculation 
can be assured. 

The state has obtained slightly over 40 per cent of 
its total due under the Poliomyelitis Vaccination 
Assistance Act. Because of insufficient supply, some 
local health departments have been forced to halt 
their poliomyelitis vaccine immunization programs. 
Allocations of the public supply are made to local 
health jurisdictions according to a priority based on 
the percentage of vaccine already received of the 
total allocated. Every effort is being made to keep 
these programs active to the degree supply permits. 
With the exception of two counties, Lake and San 
Benito, all of the state’s health jurisdictions are 
already participating in the current program. Plans 
for the aforementioned counties are anticipated, and 
it is expected that all areas will eventually receive 
their full share of the federal purchase vaccine be- 
fore the expiration of the extended deadline of 


July 1, 1957. 
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